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DISCLAIMER

Recoveryplansdelineatereasonableactionsthat arerecommendedfor therecoveryand/orprotection

oflistedspecies.Plansarepublishedby theU.S. FishandWildlife Service,sometimespreparedwith

theassistanceofrecoveryteams,contractors,StateAgenciesandothers. Objectiveswill be attained

andany necessaryfundsmadeavailablesubjectto budgetaryandotherconstraintsaffectingtheparties

involved, aswell astheneedto addressotherpriorities. Recoveryplansdo notnecessarilyrepresent

theviews northeofficial positionsorapprovalofany individualsor agenciesinvolved in theplan

formulation,otherthantheU.S. FishandWildlife Service.They representtheofficial positionofthe

U.S. FishandWildlife Serviceonly aftertheyhavebeensignedby theRegionalDirectororDirectoras

approved. Approvedrecoveryplansaresubjectto modificationas dictatedby newfindings,changesin

species’status,andthecompletionofrecoverytasks.

Estimatesof costandtaskdurationaslisted in PartIll havesomeuncertaintydependingon thenature

ofthe task. Durationofresearchtasksaregenerallyunknown. Becauseoftheirexperimentalnature,it

is difficult to predictthetime requiredto completetasksandattain datarequiredto verif~,’ statistical

reliability. Costsofsomemanagementtasksareuncertainwhenthey involve activities for which there

existsno previouscostexpenence.

II



Literature Citations

Literaturecitationsofthis documentshouldreadas follows:
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Executive Summary

Species Status:

Themaskedbobwhiteis federally-listedasanendangeredspecies.Threepopulations,lessthan 1,000

individualstotal,exist in Sonora,Mexico. Onepopulationofan estimated300-500individualsexists

in theUnitedStatesin south-centralArizonaon theBuenosAires NationalWildlife Refuge

(BANWR)

Habitat Requirements and Limiting Factors:

Maskedbobwhitehabitatis opensavannagrasslandwithin dry-tropicscrub. Thesebirds are

associatedwith weedybottom lands,grassyandherb-strewnvalleys,andforb-rich plains. This habitat

typehasdeclinedasa resultofovergrazingby livestockandperiodsofseveredrought. Winterhabitat

within valleybottomsis crucial to thesurvival ofMexico’s maskedbobwhites. Life history

informationon thespeciesis incomplete.

Recovery Objective:

Delisting.

Recovery Criteria:

To establishtwo viablepopulationsin theUnitedStates, to cooperatewith theMexicanGovernmentin

reintroducingtwo or morepopulationsin Mexico, andto maintainand increasetheexistingpopulations

in Mexico.
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Actions Needed:

1. Maintainatleasttwo captivepopulationsatwidely separatedlocations.

2. Continuereleaseofpropagatedstockon BANWR until aviable self-sustainingpopulationof 500

birds is established.

3. ImplementhabitatmanagementonBANWR to maintainandincreasethe

existingpopulation.

4. Determinespeciesbiology,populationdynamics,habitatneeds,management

andwinter requirementsin Mexico andU.S.

5. Assistin monitoringmaskedbobwhitepopulationsin Mexico.

6. Establishandmaintainat leasttwo wild populationsin Mexico.

7. Establishasecondself-sustainingwild populationin theU.S.
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Estimated Cost of Recovery:

Date of Recovery:

If recoverycriteriaaremet, downlisting shouldbeinitiated in 2003. Thedateoffull recoverycannot

be predictedat this time.
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I. INTRODUCTION

First collectedin 1884,themaskedbobwhite(Colinusvirainianusridgwav) becameendangeredsoon

after its discovery. With destructionofits nativegrasslandhabitatby rangecattle,the masked

bobwhitewasessentiallyextirpatedfrom Arizonaby 1900. By 1937,demiseofpopulationsremaining

in Mexico promptedeffortsto reestablishthemaskedbobwhite in theUnitedStates.Theserestoration

attemptsprovedunsuccessful,andby 1950thesubspecieswasreportedto be almost,if not

completely,extinct in thewild. In 1964, the“rediscovery”ofthis bobwhitein Sonorarevivedinterest

andpromptedadditionalattemptsat restoration. Theseattemptswerealsounsuccessfulandthe

maskedbobwhitewasamongthefaunaoriginally listed asendangeredby theUnitedStates

Governmentafterthepassageof theEndangeredSpeciesConservationAct of 1060(PublicLaw 91-

135;83 Stat.275). TheEndangeredSpeciesConservationAct wassupersededby theEndangered

SpeciesAct of 1973 (PublicLaw 93-205;87 Stat.884); however,the legal andbiological statusofthe

maskedbobwhiteremained“endangered.”Protectionmeasuresalonewould notsuffice. Recovery

would requirere-establishmentofthebird in analteredecosystem.

Experimentalreleasesusingfosterparentsand“call box” training, pursuedintensivelyby U.S. Fish

andWildlife Service(FWS)researchers(Ellis etal. 1978)from 1975-1978,led to the re-establishment

ofasizablepopulationon aprivateranchin ArizonaneartheMexicanborder. In 1977,natural

reproductionwasconfirmedatthis location. At its peakin 1979, this populationconsistedofatleast

74 calling males(Goodwin 1982). However,two drysummersandexcessivegrazingsubsequently

causedadrasticreductionin this population. Cursoryinvestigationsin 1982 and 1983 confirmedonly
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afewbirds remainingin thearea(J. S. deVosandJ. Levy, pers.comm. 1983). Forthe reintroduction

andrecoveryto be successful,asizableareawasneededto managespecifically for themasked

bobwhite.

Figure 1.
Areasin Arizonaconsidered
most suitablefor masked
bobwhitemanagement.

Since1985,efforts to reestablishthemaskedbobwhiteon theBANWR have includedthe releaseof

chicksbeingfoster-rearedby wild, vasectomizedTexasbobwhite(Colinusvirginianustexanus)males,

livestockremoval,andhabitatimprovement.Theresultshavebeenencouraging.In 1990,population

estimatesrangedfrom 300-500maskedbobwhiteson theBANWR (Dobrott 1990). Refuge

monitoringstudiesindicatedadeclinein thenumberofmaskedbobwhitesin 1991, indicating that

winterfood reservesmight bethecauseoflong distancemovementsobservedin over-winteringcoveys

(Dobrott 1991).
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In Mexico, themaskedbobwhitepopulationin theBenjaminHill areacontinuesto strugglefor

existence(Fig. 2). Recentsurveyssuggestdramaticdecreasesin both thesouthern(RanchoGrande

andEl Arpa)andnorthernpopulation(RanchoEl Carrizo)(Fig.3). In 1991,it wasestimatedthat less

than500 maskedbobwhitesremainedin thesetwo populations(Dobrott 1991). The1994surveysdo

not indicatethateitherpopulationhasincreasedsincethen.

In 1991,asignificantstepwastakenin Mexicoto savethemaskedbobwhitefrom extinction. The

NatureConservancy,El CentroEcologicodeSonora,theU.S. FishandWildlife Service,andprivate

land ownersin Sonoraidentifiedandprotectedapproximately50,000acresof critical habitatwithin the

areasoccupiedby maskedbobwhite. Managementstrategieswerealsodevelopedto enhanceand

expandmaskedbobwhitehabitattherebyproviding additional rangefor populationexpansion(Dobrott.

1991).

In 1992,athird satellitepopulationwasdiscoveredadjacentto RanchoEl Carrizonot far from the

1964discoverysite. Currently,thepopulationsatRanchoGrande,El ArpaandRanchoEl Carrizoare

declining.
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Figure 2. Historic range of the masked bobwhite
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Figure 3. Number ofcalling malesper route (peak rates)

A. Taxonomic Classification and Description

Thediscoveryandearlyhistory ofthemaskedbobwhitewassummarizedby Tomlinson(1 972a).

Maskedbobwhitewerereportedfrom southernArizona andSonoraasearlyas 1864 (Coues1903:6),

butnonewerecollecteduntil March, 1884whenBrown (1884)obtainedtwo incompletespecimens.

Brown sentthemto Ridgway,who identified themasQri~~~ graysoni,abobwhitefoundon thePacific

slopeofwest-centralMexico (Grinnell 1884). In August1884, Stephens(1885)collectedamale

bobwhite18 miles southof theborder. The“Sasabe”bird eventuallybecamethetypespecimenand

• a
• I

I
I I

I 5 I,

I 5 ‘U

‘a

5



wasnamedColinus ridawavi(Brewster1885). Allen (1886a, 1886b, 1887)describedthespecies

thoroughlyfrom 21 otherspecimensobtainedin southemArizonaby Brown.

The scientificnameofthemaskedbobwhiteremainedColinus ridt~wavi until thesupplementto the

AmericanOrnithologist’sUnion checklistwaspublishedin 1944whenthenamewasthenchangedto

Colinusvirginianus nd2wavi. The trinomial, reducingthemaskedbobwhiteto subspecificstatus,is

presentlytheacceptednomenclature.From aseriesof60 specimensfrom mostportionsofits

presumedrange(Fig. 2), Banks(1975)concludedthat all populationswereofasingle,althoughhighly

variable,subspecies.Thereis no evidencethatmaskedbobwhiteintegratedwith otherracesin

historicaltimes,althoughits closeresemblanceto Q~y~ Rravsonisuggestsa link in thenot-too-distant

pastwith theblack-headedbobwhitesofthePacificslopeofsouthwesternMexico (Johnsgard1973).

Maskedbobwhitemalesarecharacterizedby abrick redandblackheadandthroat. A varyingamount

of white is usuallypresenton thehead,particularlyabovetheeyeandoccasionallyon thethroat(Banks

1975). Femalescloselyresembleotherbobwhitesubspecies;they areessentiallyindistinguishable

from theTexasbobwhitefoundin subtropicalTexasandTamaulipas,Mexico (Ridgway 1887:189).

Themaskedbobwhite is smalleranddarkerthanmorenorthernformsofthespecies(Tomlinson1975).

B. Distribution and Population Estimates

historic accountsandcollectionsindicatethat this subtropicalsubspecieswasalwaysrestrictedto level

plainsandriver valleysin Sonoraandextremesouth-centralArizona,between150and 1,200m

elevation(Brown 1885, 1904,Van Rossem1945,Ligon 1952, Tomlinson 1972a,Fog. 2). As such,

theprimaryresidenceofthemaskedbobwhitewasthegrassysavannahabitats(Ilanos)within Shreves’

(1942,1951)Plainsof Sonora,subdivisionsoftheSonoranDesert. Thesebiotic communitieshavea
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meanrainfall rangingfrom 250 to over 500mm, ofwhich morethan70 percentis receivedduringJuly

throughSeptember(Shreve1951,Tomlinson 1972b).

Theeasternandsoutherndistribution is limited by themergingofSonorasavannagrasslandandits

summer-activegrass-forbunderstorieswith themorestructurallydenseSinaloanthomscrubwhere

bobwhitesarereplacedby elegantquail (Lovhortvx dou~lassi).Maskedbobwhiteoccurrencesouthor

eastoftheRio Yaquihasyetto be documented.To thewestandnorthwest,adecreasein summer

precipitationexcludesbobwhitefrom thedesertscrubcommunitiesoftheCentralGulfCoast,Lower

ColoradoRiver, andArizonaUplandsubdivisionsoftheSonoraDesert. Northwardandabove 1,200

m in elevation,thesubtropicalscrubandgrassunderstoriesofSonorasavannagrasslandgiveway to

sodformingperennialgrasses,andshrubs,andleafsucculentscharacteristicof warm temperatedesert

grassland.At thenorthernlimits ofmaskedbobwhiterangein theAltar andSantaCruz valleysof

Arizona,semidesertgrasslandreplacesSonoransavannagrasslandand themaskedbobwhiteis

supplantedby scaledquail (Callipeplasauamata).Reportsofmaskedbobwhitesoutsidethis rangeare

unsubstantiatedby specimensorothercorroboratingevidence.

From 1967 through 1970,Tomlinson(1972b)conductedanextensivesearchto determinethebird’s

distributionandstatusin Sonora.He visitedpublishedlocalitiesandcollectionsites,andinterviewed

hundredsofMexicancitizens. Duringthe fall andwinter, areasthoughtto harbormaskedbobwhites

weresearchedon foot with adog. Cactuswren(Campvlorhvnchusbrunneicapillus)andverdin (Parus

spp.)nests(whicharefrequentlylined with feathersof otherbirds)weresearchedfor masked

bobwhitefeathers. The distinctiveroostsofmaskedbobwhiteswerealsosought. During thesummer

breedingseason,Tomlinsonlistenedfor bobwhitecalls,andusedtapedfemalecalls to elicit male
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responses.His investigationsconcentratedon eightgeneralareasin Sonora(Fig. 1): (1) Benjamin

Hill-Carbo, (2)Mazatan-Cobachi,(3) RanchoAguaFria-Valle de AguaCaliente,(4)Tecoripa-Rancho

La Cuesta,(5) La Misaand SanMarcial, (6) CumpasandBacoachi,(7) Sasabe-Molinos,and(8) Siete

Cerros(Tomlinson 1 972b).

Maskedbobwhiteswere locatedattwo sitesin theBenjaminHill-Carbo area,RanchoGrande/EIArpa

andRanchoEl Carrizo,andavery limited region eastofMazatan(Tomlinson1972b). Population

trendsin theseareasjustifiedconcern. No maskedbobwhiteswere foundeastofMazatanin 1974,

whenTomlinson,DobrottandEllis revisitedthearea. A fewbirds hadbeenfoundtherein 1968in

brushyhabitat.

In theBenjaminHill-Carbo area,Tomlinsonestablishedtwo call-countsurveyroutes. In 1977, the

trendin peakcountsof callingmales(Fig. 3) suggestedthepopulationat ornearextinctionatRancho

El Carrizo(Ellis andSerafin1977). Field studiesin this areaalsosuggestedthis populationwasclose

to beinglost.

Datacollected(Goodwin 1981,Mills andReichenbacher1982)for theRanchoGrande/EIArpa route

initially suggestedan upturn,possiblyassociatedwith theextensiveprogramof brushremoval,wind-

rowing, andplantingofbuffelgrass(Cenchrusciliaris). However,this advantagewasshort-lived,

becausethebuffelgrassformedextensivemonoculturesthat outcompetednativevegetation. Such

habitatis not suitablefor themaskedbobwhite.
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From 1988 to 1992,populationtrendsbetweenthe two areasappearedto reverse. While theRancho

Grande/EIArpa populationdeclinedto nearextinction, theRanchoEl Carrizopopulationincreasedon

two coreareas(Dobrott1992). However,theRanchoEl Carrizopopulationhasdeclinedsincethe

1992 surveysdueto two extremelydrysummers(1992and 1993).

Despiterecentsurveys(Dobrott 1990),no otherwild populationofmaskedbobwhiteis knownto

occurin Sonora.Consideringthewidespreaddeteriorationofsubtropicalgrasslandsthroughout

Sonora,existenceofanyheretoforeunrecordedpopulationis unlikely. However,becauselarge

segmentsof thehistoric rangehavenotbeensearched,andgiventhesecretivehabitsofthebird as well

asthedifficulty of locatingsmall, isolatedpopulations,it is possiblethat additional populationspersist

in remoteareasofSonora. Indeed,two maskedbobwhiteswerereportedto havebeenlive-trappedon

a ranchapproximately400 km southwestoftheBenjaminHill-Carboareaduringthewinter of 1992-

1993,andseveralbirds werekilled by huntersin thesameareathepreviouswinter (Engle-Wilson

pers.comm. 1993).

C. Habitat

Maskedbobwhitehabitatin Sonora(Fig. 2) is relatively open,subtropic,summer-activesavanna

grasslandwithin dry-tropicscrub. Thescrubcomponentsarecharacteristicof Sinaloanthorn-scrub

andSonorandesert-scrub.At theextremenorthernedgeofthemaskedbobwhiterange(Fig. 1), scrub

componentsincludea mixture of Sonoranspeciesanddry-tropicspeciesofwarm temperatesemidesert

grassland(desertgrassland). Abundantgrasscoveris seasonalin Sonorasavannagrassland,asare a

variety ofsummer-activeforbandweedspecies.
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Theoriginal natureandcompositionofthesegrasslandsis conjecture.At present,frequently

encounteredgrassandweedspeciesincludefoursubtropicroot-perennialannualgramas.(Bouteloua

rothrockii B aristidoides.B. p~jyL B. filiformis), severalspeciesofthree-awn(Aristidaspp.),false

grama(Cathestecumerectum),tangleheadgrass(Heterono2oncontortus),vine mesquitegrass

(Panicumobtusum),ragweed(Abrosiasp.),purslane(Portulacasp.), spurges(Eu~horbiaspp.),

pigweed(Amaranthussp.),spiderling(Boerhaaviaspp.),andothers. Canebeardgrass(Andro~o~ion

barbinodes),Arizonacottontop(Trichacnecalifomicum, sideoatsgrama(Boutelouacurtipendulaand,

to a lesserextent,blackgrama(Boutelouaeriopoda),arenow restrictedto themorefavoredand

protectedrockiersites. Bluegrama(Boutelouaaracilis)andthe “grassland”shrubs,burroweed

(Isocomatenuisecta)andsnakeweed(Gutierreziasarothrae,areconspicuouslyabsent.

Treesandscrubcomponents,althoughalways present,vary in compositionand densityfrom siteto

site. In thesouthernandeasternportionsofmaskedbobwhiterange,andenormousvarietyof tropic-

subtropicthornyscrubsandtreesarepresent.At thenorthernlimits, mesquite(Prosooisiuliflora var

velutinais ubiquitousandoftentheexclusivearborealconstituent.Frequentlyencounteredand

conspicuousspeciesoftreesandshrubsin andaroundmaskedbobwhitehabitatnearBenjaminHill,

Sonora,are: mesquite,ironwood(Olnevatesota),PaloVerde(Cercidiumfl~j4um C. micronhyllum.

.

C. praecox),retama(Parkinsoniaaculeata),guayacan(Guaiacumcoulteri),acacias(Acacia

anaustissimaandothers),tomatillo (Lvcium brevines),Caesalninianumil& croton crotonsonorae)

,

deserthackberry(Celtispallida(,kidneywood(Evsenhardtiaorthocarpa),Coursetiaalandulosa,tree

ocotillo (FouctuieriamacdouLali),limberbush(Jatronhasp.), falsemesquite(Calliandraerionhylla)

,

Atamisaueaemarginata..andpartridgepea(Cassialentadenia).Severalspeciesof cacti arealso

conspicuous,but not abundant.Freezingtemperaturesareinftequent,andalmostneverexceed24
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hoursduration. July throughSeptemberrainfall averages250 mm ormore(HastingsandHumphrey

1969).

Maskedbobwhitesareassociatedwith grassyriver bottoms,broadlevel valleys,andplains. In

southernArizona,Brown(1885)observedGambel’squail (Callipeolagambeli)in rough,canyon-like

country,scaledquail in wide grassyplains,andmaskedbobwhiteson themesasandin theplains,but

not in thecanyons. Stephens(1885)foundseveralmaskedbobwhitesneara campin AltarValley (Fig.

1), whichhe describedaspossessing“thebestgrasswesawon theroute” (Tucsonto PuertoLobos,

Sonora).He unsuccessfullyattemptedto collectabobwhitein “this openprairie.”

Recallingconditionsin theAltar Valley betweenthe timeofhis arrival in 1885 andthe turn ofthe

century, pioneerrancherManuelKing (Arrington 1942)statedthat“sacaton(Sporoboluswrwhtii) and

Johnsongrass(Sorabumhalapense)(theobservationofthis exoticgrassat suchan earlydateis an

error) coveredtheentireAltar valley fromtheslopesoftheBaboquivaristo theCerroColoradoand

SiemtaMountains. Only anoccasionaltreewasgrowing,andhaystacksofnativegrasses,harvested

by farmersandranchers,werecommoneverywherein thefall andwinter.” He describedmasked

bobwhitesasthen“numerous”(Arrington 1942). Both Brown(Allen I 886a)andStephens(1885)

reportedthat maskedbobwhitesusedsacatongrass,acoursebunchgrassrestrictedto bottomlands,as

escapecover.

Additionally,BrownandStephensmentionedmesquite,thenrestrictedto drainagewaysand

bottomlands,asacommoncomponentofmaskedbobwhitehabitat. Van Rossem(1945) statedthat

themaskedbobwhiteresidedin grassplains, river valleysandfoothills in theLower SonoranZone.
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Ligon (1952)said: “This quail is definitely adwellerofdeep-grass-weedhabitat,a typeofcover

incompatiblewith heavyuseby livestock.” Phillips etal. (1964)describedmaskedbobwhitehabitatas

“tall grass-mesquiteplains.” Gallizioli etal. (1967)statedthat“Early referencesandrecent

observationsin Sonoraindicatethat densestandsofperennialgrassesarean importantcomponentof

maskedbobwhitehabitat.”

Habitatpreferencesofreintroducedmaskedbobwhitewerestudiedin detail from 1979 to 1981 on the

BuenosAires Ranch,nowBANWR, in thesouthernAltar Valley,just northofSasabe,Arizona

(Goodwin 1982). Maskedbobwhitealmostexclusivelyusedthebottomlandsofthemainandside

drainages.Maskedbobwhitesexhibitedaspecificrangeofpreferencesfor understoryshrubcoverand

grass-forbdensityanddiversitywithin this generalhabitattype; they weregenerallyabsentin areas

with lessthan8 percentshrubcover. Insteadoverstoryshrubcoverof 15-30percentwaspreferred.

Youngmesquite(basaldiameter<10 cm) with low, pendulousbranchescloseto thegroundappeared

ideal. Largemesquiteprovidedlittle coverat groundlevel. Goodwinbelievedthepropersizeand

distributionofoverstorycoverwasan importantlimiting componentofmaskedbobwhitehabitaton the

BuenosAires Ranch.

Whentheproperamountofoverstorycoverwaspresent,grassandforb density,height,anddiversity

largelydeterminedmaskedbobwhitepresence.Monoculturesofevensuchimportantfood speciesas

vine mesquitegrassandJohnsongrasswereavoided. Goodwin(1982)statedthat, “with few

exceptions,bobwhitewerenotobservedin areaswith less than 10-12speciesofgrassesandforbs. and

the areassupportingthebestquail populationsgenerallycontained18-20plantspecies.”He further

concludedthat bobwhiteseemedto preferareaswith 50G-l,OOOkg/hagrassand300-800kg/haforb
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weight; however,thenumberofspeciespresentandgroundcoverprovidedwasmoreimportantthan

sheerweightofplantmaterial. Siteswith lessthan 10 percentgrasscoverwereavoided. Preferred

habitathad22-30 percentcombinedgrass-forbcover. Finally, heobservedthat severalcoveys

emigratedwhenthegrass-forbunderstorywasreduced(bygrazing)to 400 kg/haand12-15cm height.

Homerange,habitatuse,andmovementsofreintroducedmaskedbobwhiteswerestudiedduring

1986-88on BANWR (Simms 1989). Homerangesaveraged10.9ha (5.2-14.6ha), andcoreareas

averaged1.1 ha(0.2-2.7ha). Visual obstructionfrom vegetationon coreareaswassignificantly

higher,from 0-1 dmfor aerialandbasalgrasscover. Visual obstructionfrom 5-20dm was

significantly lower for bareground,litter, half-shrubcover, andhalfshrubdensityon coreareasthan

non-coreareas.The majorityofthemaskedbobwhitesmovedlessthan1 km betweentheirrelease

locationand thesiteoffirst trapping. However,somelong distancemovementsoccurred. After home

rangeswereestablished,maskedbobwhiteseldomleft theboundaries.

D. Life History

Maskedbobwhitesusuallyremainin coveysuntil late June. Pairbondsareformedin thecoveyunit

Pairsgraduallyseparatefrom thecoveyasthebreedingseasonapproaches,but loosecoveyscontaining

severalpairsandsinglemalesarestill commoninto late JuneandearlyJuly. Breedingnormally begins

whensummerrainscommence(in July). Theonsetofthebreedingseasonis heraldedby thewell-

known“bob-white” call ofthemale. Call-countsby Tomlinson(1972b)showedthatmalesbegan

callingbetweenJune25 andJuly 15, andterminatedcallingbetweenSeptember4 and20 for theyears

1968 through1970. Calling frequencyin Sonoratypically reachedamaximumbetweenAugust10

and24, afterwhich it declinedrapidly.
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Most nestingattemptsoccuron thegroundandcoincidewith theperiodofpeakcalling activity.

Groundcoveris essentialto concealthenest,andnestingmay be delayeduntil sufficient grassor other

herbaceousgrowthis available. Nestingsuccessis relatedto theamountofgroundcover. It also is

correlatedwith theamountanddistributionofsummerprecipitationandwith malecalling activity.

Hatchingbeginsin lateJuly, peaksduringtheperiodSeptember5-20,andendsby late Octoberto

earlyNovember(Tomlinson1 972b). Theearliestbroodswereseenin late September,andmost

broodsconsistedatthat timeofvery small chicks(Tomlinson 1 972b). Breeding,nesting,andhatching

cyclesaretimed to exploit theavailabilityofplantfoodandcoverand invertebratepreyproducedin

responseto summerrains. Newlyhatchedbroodsconsistof5 to 15 young (average11). Thebroodis

thenucleusofthefall-wintei covey. Unproductiveadults andyoung separatedfrom otherbroodsmay

join acovey,butcoveysizerarelyexceeds20 birds (Tomlinson 1972b).

Manyaspectsof maskedbobwhitelife historyhaveyetto be investigated.Theseincludeseasonalfood

habitsandmortality factors, Maskedbobwhitesusea largevarietyoflegumeandweedseedsduring

fall, winter, andearlyspring (CottamandKnappen1939). Vegetationandinsectsareundoubtedly

importantdietaryitemsduringsummerandearlyfall.

Annual mortality ratesfor themaskedbobwhite,thoughlittle studied,arebelievedsimilar to the rates

(about70 percent)for otherbobwhiteraces(Rosene1069). Mortality of 18 adultbirds in theearly

BuenosAires Ranchpopulationwasattributedto avian(14) andmammalian(4) predators(Goodwin

1982). Laterstudiesof reintroducedbobwhiteson theBANWR documented51 mortalities(42

maskedbobwhitesand9 Texasbobwhites). Raptorskilled 21 bobwhitesandmammalskilled 5. Four
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birds werebelievedto havesuccumbedto hypothermia. Survivalandnestingsuccessare believedto

dependheavily on availability ofherbaceouscover. Whencoveris insufficient,birds aremore

vulnerableto predation,and forcedto disperse. A coveyin Arizona,maintainedits numbersfor three

monthsin a well vegetatedpasture(Goodwin 1982). The coveythenmovedasaconsequenceof

overgrazingandtheassociatedbaselossofcover, losingsix membersto predationwithin thefirst few

weeksaftertheir move.

E. Reasons for Listing

In thelate 1880’s,cattlegrazingcausedthedeteriorationanddestructionofmuchofsouthern

Arizona’s grasslands(Brown 1900,HastingsandTurner 1965,Hollon 1966,Wilson 1976).

Simultaneously,maskedbobwhitebeganarapiddeclineandwereprobablyextirpatedfrom Arizonaby

theturn ofthecentury. The lastspecimensfrom Arizonawerethosetakenfor Brown at Calabasas,

December29, 1897 (Phillips etat 1964). Brown (1904) lamented,“unfortunatelytherearenoneleft

to protect.”

Competentobserversfamiliarwith maskedbobwhitesreportedseeingbirdsthroughthe I930s

however,andLigon (1942)wrote: “reportsofmaskedbobwhiteshavingbeenobservedin theAnvaca

sectionandon theBaboquivarirangewestofAltar Valleypersistto this day.” Thesesightingswere

neitherconfirmedby otherobserversnor substantiatedby specimens.Thus,for all practicalpurposes,

maskedbobwhiteswereextirpatedfrom Arizonaby theearly 1900s(Tomlinson 1 972b).

Thearrival of Europeansand their livestockin SonorapredatescolonizationofArizona. However,the

settlementof Sonorawasslowandareasawayfrom river valleysremaineduninhabitedby Europeans

into the late 1 880s. BensonandCahoonseparatelycollectedbirds in andaroundCunipasand
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Bacoachiin 1886and l8~7 (Brewster1887,VanRossem1945). With theeliminationofnomadic

ApacheandYaqui Indian populations(1850-1900),settlementof Sonoraaccelerated.Masked

bobwhiteshavenotbeenreportedfrom thesetwo areassincethen. After theMexicanrevolutionary

period(1911-1927),establishmentof“ranchos”in Sonorawasagainacceleratedthroughthe

developmentofpermanentwater. By thelate 1920sandearly1930s,someornithologistswere

concernedthat themaskedbobwhitemight be extinct (Bent 1932). However,Ligon (1952)reported

that birds were“still fairly numerouslocally aslate as 1937in centralandsouthernSonora,Mexico.”

WhenLigon returnedto Sonorain 1949 and1950, the situationhadchanged.“Ranchmenwhohad

formerlyknownofthepresenceofthebirdsadvisedthat they seemedto havevanishedovernight”

(Ligon 1952). No observationsofmaskedbobwhitewerereportedfrom Sonorabetween1950and

1964,whenSteveGallizioli, anArizonaGameandFishDepartmentbiologist, andnaturalistsJim and

SeymourLevy relocatedapopulationbetweenBenjaminHill-Carbo andHermosillo (Gallizioli etal.

1967). Circumstantialevidenceassociatingthedemiseofmaskedbobwhiteswith heavy livestock

grazingis overwhelming. Brown(1904)said:

“The causesleadingto exterminationoftheArizonaMaskedBobwhite(Colinusridgwavi) aredueto

theoverstockingofthecountrywith cattle,supplementedby severalrainlessyears...This combination

practicallystrippedthecountrybareofvegetation.”

Hollon (1966)reportsthat therewereapproximately5,000cattlein Arizona in 1 870; 135,757in 1 880~

andby 1890, therewere927,880. Wilson(1976)reportedan estimateofover 1,500,000cattleon

Arizona ranges,mostly in southernArizona,at thebeginningof 1891. Brown (1900)describedthe
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result: “During theyears1892 and1893 Arizona sufferedan almostcontinuousdrought,andcattle

died by tensofthousands.From 50 to 90 percentofeveryherd lay deadon the ranges.Thehotsun,

dry winds,andfamishedbruteswerefatal asfire to nearlyall formsofvegetablelife. Eventhecactus,

althoughgirdedby its millions ofspines,wasbrokenandeatenby cattlein their madfrenzy for food.

This destructionof desertherbagedroveoutorkilled off manyformsofanimallife hithertocommonto

thegreatplainsandmesalandsoftheTerritory. Cattleclimbedto thetopsofthehighestmountains

anddenudedthemofeveryliving thing within reach.”

TheChairmanoftheLivestockSanitaryCommission,C. Cameron,saidthat if thedroughtof 1891-

1893 hadcontinued60 dayslonger,all thecattlein southernArizonawould haveperished

(Wilson1976).

With theexpansionofcattleranchingthroughoutSonoraafter1930, themaskedbobwhitebeganto

disappeartherealso. Ligon’s (1952)reportoftrips in 1937 and 1950,andWright’s experiences

between1931 and 1950 indicatetheonceluxuriantgrassyplains weredenudedwithin that time span

(Tomlinson I972a).

In summary,theextirpationof maskedbobwhiteresultedfrom thedestructionofthe fragilesubtropical

grasslandecosystemuponwhich thebird depended.Thelevel valleybottomsandaccessible“Ilanos”

arevery susceptibleto livestockconcentrationsandare easilyovergrazed.Thebobwhitesdisappeared

with the reductionofthegrasses.The continuinglossofcoveris nowmore aggravatedin Sonorathan

at anyothertime in recordedhistory. Theonceluxuriantgrasslandhabitatswithin theplainsand

foothills of Sonorahavenow largely disappeared,andareincreasinglyinvadedby thornscrub. Cattle
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andotherlivestockremovethegrassesand forbs, thus deprivingthemaskedbobwhiteof nesting

habitat,cover,andfood. Thelackof understorypreventsfire from destroyinginvading woodyplants,

andthebird’shabitatis graduallyreplacedby scrub(Humphrey1958). Thesehabitatsarethen

occupiedby scaledquail orGambel’squail or in theeastandsoutheast,by elegantquail.

F. Conservation Measures

Past restoration efforts:

Severalearly(1937-1950)attemptsweremadeto reintroducemaskedbobwhiteto Arizona,andto

restoreorbolsterpopulationsin Sonora(Table1). J. StokleyLigon initiatedthreeexpeditionsto

Sonorato obtain stockfor reintroductionandpropagationin 1937, 1949,and1950 (Ligon 1942,

Lawson1951,Ligon 1952). In 1 937,~132 bobwhiteswerecaptured,andanother25 wereobtainedin

1950. Restockingefforts following the1937trip resultedin theinitial releaseofabout200 birds

(including wild andpropagatedstock) in six areasofArizonaandsouthwesternNewMexico. Most of

thesereleaseswerewell outsidethepresumedhistoricrangeofthemaskedbobwhite(Fig 4). Noneof

the releasesresultedin apopulationbecomingestablished.Areaswithin thebird’sknownrangewere

notselectedasreleasesitesbecauseArrington andLigon believedrangeconditionsin historic habitat

weretotally unsuitablefor themaskedbobwhite(Amngton 1942). Thelatestcollectionsandreportsof

maskedbobwhitesin Arizona (Ligon 1942,Phillips et al. 1964)wereattheupperelevationallimits of

thebird’shabitat,consequentlyLigon (andothers)may haveconcludedthat thebird’s historic range

includedthedesertgrassland.
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Table 1. Summary of early (1937-1950)maskedbobwhite releases

Rclcasc Daic Locaic No. Treatment Party Rcsults Source
No. Birds

41.1 5/16/4
I

BrophyRanch
Babocomari,Grant,
Elgin, Cochies,
Co., AZ. Sec.7,
T.215.,R. 19E
(exactreleasesite
questionable)

24 Ligon game
farmpropagated

L. Lawson Possible
observatio
n of
chicks.
Eventually
failed.

Tom!inson.
1972,
PWRC
files, and
Ligon,
1942

41.2 5/16/4
1

Win. RiggsRanch,
Dos Cabesas,AZ.
Seeptank,Sec.25,
T.175., R.27E

24 Ligon game
farm propagated

L. Lawson “With a
few chicks
hatched.”
Failed

Tomlinson.
1972.
PRC
files, and
Ligon,
1942

41.3 5/17/4
I

CharlesBeach
Ranch,SE ofVail
PimaCo., AZ. Sec.
22, T. 16S.,R. 27E

Ligon game
farmpropagated

G. Beach Birds
persisted
well until
area

floodedin
late fall.
Failed

Tomlinson.
1972,
PWRC
files, and

Ligon,
1942

45.1 Pre-
1945

Ca. JosephCity,
NavajoCo., AZ

Failed Map& flelc
note in
AGF files.

45.2 Pre-
1945

Ca. Holbrook,
NavajoCo., AZ

Failed Map& flelc
notein

AGF files
50.1 Early

1950’s
BlackBill Canyon
Ca. 40km.5 of
Animas,NM

? 7 Failed Campbell,
1968

50.2 12/50 GardenCanyon,
HuachucaMtns.
AZ

15 Wild birds
trappedfrom
Sonora,held3
daysat site

Seenfor
10 days.
Failed.

Pratt. 1965
Anon,
1959, &
Lawson,
1951

40.0 Before
Mr
1940

21 km. S. of
Animas,NM

20 Wild trapped
Dec. 1937

J.S.Ligon Failed Campbell,
I 968
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In 1963 and 1964, theLevy brothersandpersonnelat the Arizona SonoraDesertMuseumin

Tucson,beganseparatestudiesofthemaskedbobwhiteusingbreedingstockobtainedfrom

Ligon (Walker 1964,Gallizioli etal. 1967). Thelatterstudywasterminatedwhenvandals

enteredthebreedingpensanddestroyedthe remainingpropagatedbirds. The Levys, with

assistancefrom theArizonaGameandFishDepartment,triedto convincea Sonoran

landownerto setasideaportionofhis ranchasabobwhitemanagementarea. After some

initial encouragement,this attemptalsofailed. In 1966, theLevys donatedfourpairsofpen-

rearedmaskedbobwhiteto theUSEWS. Thesebirds, and 57 wild birds capturednear

BenjaminHill-Carbo, Sonora,in 1968 and1970,becametheoriginal breedingstockat the

USFWS‘s PatuxentWildlife ResearchCenterin Laurel, Maryland.

In 1969,searcheswereinitiated by theUSFWSwith thecooperationoftheArizonaGameand

FishDepartmentfor suitablereintroductionsitesin Arizona.Tomlinson’slife history studies

hadjustbegunandnotenoughwasknownaboutmaskedbobwhitehabitatrequirementsto

makedefinitiveevaluations.Criteriausedin selectingreleaseareaswererangecondition,

historic distribution,land statusandavailability, amountandcompositionofgroundcover,

recentland usepractices,andaltitude. Althoughlittle wasknownaboutmaskedbobwhitefood

habits,an effort wasmadeto chooseareasbelievedto containan adequatequail foodsupply.

Fourareaswereeventuallyselectedas releasesitesin 1970, all in theAltar Valley. No areasin

Arizonawerefoundto becomparableto presentlyoccupiedhabitatsin Sonora.Generally,

mostoftheArizonahabitatis higher(730-1,300m) thantheSonoranhabitat(300-800in).

Theterrainin Arizonais generallyrockierand thesubtropicvegetationis sparserthanin
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Sonora. In bothArizona andSonora,muchofthe landhasbeenabusedby livestock Although

theareasselectedwerelessthanideal,they representedthebestavailablereleasesites.

In 1972theUSFWS leased1,840acres(745.2ha) oftheLasDeliciasRanch(Altar Valley)

from theStateLandDepartment.Thesepasturesare within theknownrangeofmasked

bobwhite,andwereto providenestinghabitatfreeoflivestockgrazing. Whenreleasesof

captivestockrevealedthat this habitatwasnotpreferred,theleasewasterminated.Later,

1,150acres(465ha)ofhabitaton thenearbyBuenosAiresRanchwereleasedfrom 1978-

1981,primarily to providefor bobwhitehabitatstudies.

Maskedbobwhiteswerereleasedin Arizonaon severaloccasionsfrom 1970 through1979

(Table2). In 1970the first pen-rearedbirdswereshippedfrom PatuxentWildlife Research

Centerto Tucson,Arizona,andreleasedinto thewild. Thesebirds werefed, wateredandheld

for 24 hoursbeforebeingreleased.Manyofthebirds suffereddeformitiesfrom excessive

debeakingandconfinedrearing. After 1971,birdswereheld in Tucsonforthreemonthsprior

to release.However,until 1974,maskedbobwhiteswerereleasedwith little conditioningto

thewild andmostofthemdisappearedwithin two months. Abnormallyhighmortality rates

dueto coyote(Canislatrans)predationweredocumentedimmediatelyafterrelease(Ellis and

Tomlinson 1974,GoodwinandHungerford1977).
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Table 2. Summary of recent (1970-1982) maskedbobwhite releases

No. Date LocaIc # Birds Type2 Trcatmcnt Rcsults

70.3 5/7/70 BuenosAiresRanch
(Fresnal)

40 1mm.
reared
winter
1969-70

70.4 5/7/70 BuenosAiresRanch
(NW Canoa)

33 1mm.
reared
winter
1969-70

70.5 10/21/70 BuenosAiresRanch
(Lower ArivacaWash)

59 1mm.
reared
summer
1970

71.1 10/14/29/
30 July

Relevant

RanchoSeco

Information
Unavailable

1970 Total

159

252

Adults 297 Birds received29
Mar. 1971 andheld until
July; henscratchgiven
with gamebird chow;
held in penat site 1 day;
released“gently”

Longersurvival than
1970:population
observed;2 predator
causeddeathsfound:
birdsdispersedslowly
overa few days:a few
survived6 months

minimumandat least 2
producedin semi-wild
state.

--?1972 Exp. Station at

Jiutepec near Mexico,

D.F.

59 Adults Received 9 May; release

method unknown

?

72.1 5/19/72 CIPES3Exp. StationN
of Carbo,Sonora,
Mexico

240 Adults Received9 May&
immediatelytakento
releasesite.

7

72.3 4/5-6/72 BuenosAiresRanch 83 Adults Birds held 1-3 Months: Lo~v survival rates
(N) “gentle” release
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70.1

70.2

70.6

72.2

3/4/70

3/11/70

10/21/70
1970

4/7-10/72

6/20-
21/72
7/18/72

SantaMargaritaRanch 114

RanchoSeco

RanchoSeco Total

Las DeliciasRanch

46

59
351

100

100

100

Adults
reared1969

Adults
reared1969

Adults

Adults

Adults

All birdsheld 1 day, then
given “gentle” release.
Mar. & may releaseCa.
20 per covey. Oct.
releasesin 3 1g. coveys.

300 receivedMar.: 300
receivedApr.; Birds held
1-3 months;“gentle”
release.

I

8 raptorkills found; high
rapidmortality most birds
gonewithin 1 month.

High mortalit~. drought
and low survival.



No. Datc Locale $~ Birds TyPC Treatment Results
4

73.1 4/10- BuenosAiresRanch 147 Adults BirdsreceivedMar. & Mostgonewithin 2 mo.
12/73 (NW Canoa) Apr.; held 1-3 ma.~n Ca.20 malescalling in

wild bird diet before Aug. atLas Delicias
release;6-16hr. at Ranchpoorsummer
releasesitebefore rains.
“gentle” release;
mammalianpredator
controldeemed
beneficial.

73.2 4111- RanchoSeco 52 Adults BirdsreceivedMar. & Most gonewithin 2 mo.
12/73 Apr.; held1-3 ma.on Ca. 20 malescalling in

wild bird dietbefore Aug. at LasDelicias
release;6-16hr. at Ranchpoorsummer
releasesitebefore rains.
“gentle” release;

mammalianpredator
control deemed
beneficial.

73.3 7/17- LasDeliciasRanch 275 Adults
20/73

1973Total 474
74.1 5/1-2/74 LasDeliciasRanch 30 Adults Birds receivedApr.; Rapidhighmortalir~

(Feedlot) birds introducedto seed mammalianpredation
mixture;birds heldat important,a few birds
releasesitebefore survivedto Not.
“gentle” release;
mammalianpredator
control deemed
beneficial.

74.2 6/13/74 LasDeliciasRanch 308 Adults
7/11/74 (Feedlot)

74.3 10/30/74 LasDeliciasRanch 9 Adults Call-box method.
(Holding pasture)

1974Total 347
75 4-12/75 LasDeliciasRanch Ca.650 Small Variousadoption& Two releasemethods

chicks, conditioningmethods. yield goodwild birds: but
juveniles& (Largely experimental) generallypoorsurvi~al
adults and/oremigration

1975 Total Ca. 650 resulted.
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4/5-6/72
6/21/72
7/19/72

RanchoSeco

1972 Total
(Arizona& Sonora)

98
50
32

811

Adults
Adults
Adults



No. Date Locale # Birds Type Treatment - Results

4-5/76 LasDelicias Ranch Ca.89 Adults Call-boxmethod Wild like on final release
severalsurvivedthrough
theseason.Nianv
observationsof coveys
monthsafterrelease. A
populationof Ca.30 birds
in breedingconditionin
Aug. 1977. First wild
rearedchicksobservedon
4 Oct. 1977.

76.2 4/10/76 BuenosAiresRanch
(PuertocitoWash)

Ca. 54 Adults Call-box method

76.3 7-8/76 LasDeliciasRanch Ca. 148 Chicks Foster-parentreleases
Foster-parentreleases76.4 8.10/76 BuenosAiresRanch

(PuertocitoWash)
Ca. 556 Chicks

76.5 11/6/76

12/17/76

UpperSantaCruz
Valley
UpperSantaCruz
Valley

1976Total

1
1
19

Ca.872

Chicks

Chicks

Flight-penconditioned
Call-box method
Birds held1-3 Months;
“gentle” release

Little follow-up
Presumedto havefailed

77.1 1-5/77 UpperSantaCruz
Valley 187

Adults Call-box method Little follow-up.
Presumedto havefailec~

77.2 4/26/77 Lower SantaCruz
Valley (CanoaRanch

-___________________
UpperSantaCruz
Valley

69
Adults Flight-penconditioning

77.3 5/7/77
49

Adults Flight-penconditioning

77.4 7/22/77 Lower SantaCruz
Valley (Arivaca
junction)

75
Chicks Foster-parentreleases

77.5 8-10/77 BuenosAiresRanch
(Mexicanborderto
PozoNuevoHdqt.)

780 Chicks Foster-parentreleases Many observationsof
wild coveys. Many
recordsof wild
reproduction. Small
populationestablished
through1981 at8
locations.

77.6 9-10/77 BuenosAiresRanch
(PuertocitoWash)

1977Total

68

1228

Juveniles Flight-penconditioning

8-9/78 BuenosAiresRanch
(SecundinoTrap)

1978Total

166

166

Juveniles
4-7weeks
old

76.1

78.1 Manyobservationsof
wild coveysin this area
from theseand/or
previousreleases.
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No. D~itc Locale ~ Birds T~pc Treatment - Results

Foster-parentreleases Manyobservationsof
wild coveysin thisarea
from theseand/or
previousreleases.

80.1 7-8/80 CIPES3Exp. Sta.N. of
Carbo,Sonora,Mexico 465

Chicks Foster-parentreleases Four malescallingJuly
81; long term survival
prospectspoor.

80.2 8/19/80 RanchoLa Cuesta,
Sonora,Mexico 276

Chicks Foster-parentreleases Ninecalling males
identified in 1981.

indicatingsomefirst-year
sun’i~’al.

1980Total 745
81.1 7/8-29/81 CIPES3Exp.Sta.N. of

Carbo,Sonora,Mexico 316
Chicks Foster-parentreleases To be detennined

81.2 8/18/81 RanchoLa Cuesta,
Sonora,Mexico 380

Chicks Foster-parentreleases To be determined

81.3 10/8/81 RanchoLa Cuesta,
Sonora,Mexico 377

Immatures
reared
summer

Flight-penmethod To bedetermined

81.4 10/7/81 GreenValley, AZ

1981 Total

40

1113

Immatures
reared
summer
1981

Escapedholding pens Survivalunlikely

82.1 8/82 RanchoLa Cuesta,
Sonora,Mexico 132

Chicks Foster-parentreleases To bedetermined

82.2 8/82 RanchoSanFennin,
Sonora,Mexico

1982Total

809

941

Chicks Foster-parentreleases To bedetermined

BuenosAiresRanch
(PuertocitoWash)

1979 Total

535

535

Chicks

‘Seemap(Figure 1) for approximatelocations.

2 All birds werepen-rearedstockfrom PWRC,Laurel,MD.

~CentroInvestigacionesPecuanesEstadoSonora.
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A screeningprogramwas initiated in 1974,andonly thosebirdsthoughtcapableofsurviving

in the wild werereleased(Ellis andSerafin1977). Two reintroductiontechniqueswere

developedwhich resultedin release-worthystock (Ellis etal. 1978). Oneis amodificationof

thefosterparent-adoptionmethodsdescribedby Hart (1933),Stoddard(1936), andStanford

(1952). Themostpromisingfosterparentsarewild caughtmaleTexasbobwhitessterilizedby

bilateral vasectomy(Ellis andCarpenter1981). The secondtechniqueis a modificationof the

call-boxor call-penconditioningprogramoriginallyproposedby HardyandMcConnell

(1967).

Thesetechniquesweredevelopedin 1974 and 1975, andtestedwith hundredsof birds from

1974 to 1977(Table2). With this shift towardpre-releasetrainingprograms,captive-bred

birds werebetterpreparedfor survival in thewild (Ellis etal. 1978). Manyof the birds

releasedin 1976survivedinto thewinter. At theonsetofthe 1977summerrains,apopulation

estimatedat 30 birds wasfoundnearthe1976 releasesites in Altar Valley on theBuenosAires

Ranch. On October4, 1977,Dobrottfoundapair of maskedbobwhiteswith at leastthree

chicks. Theseobservationsconstitutedthe first demonstrationof significantoverwinter

survival, andthe first confirmedobservationof progenyproducedandrearedin the wild by a

fully independentstockof propagatedorigin.

Annual releasesfrom 1975 to 1979on theBuenosAiresRanchproducedasizablewild

population. Substantialnaturalproductivitywasdocumented,over winter survival wasgood,

andthenumberof calling malesincreasedfrom 21 in 1977,to 54 in 1978 andeventuallyto a

peakof 74 in 1979 (Goodwin 1982). Thereafterintensivegrazing,combinedwith summer
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drought,sharplyreducedthepopulation(Goodwin 1981). Only ninebirds weredetectedin

1984 (Levy andLevy 1984,OughanddeVos1984). This experimentsubstantiatedthe

feasibility ofreestablishingthemaskedbobwhite,andprovidedvaluableinsightinto habitat

requirementsof thebird. Theseeventsshowedthevulnerability ofquail to evenmoderate

grazingpressureanddemonstratedthe necessityfor arefugemanagedexclusivelyfor masked

bobwhite.

Releasesweremadeatthreelocations(Fig. 2, Table2) from 1980through 1982(Goodwin

1981,Reyes,pers.comm.)to evaluatethesuitabilityof rangesin Sonorathat haveundergone

brushremoval. Thesuccessofthesereleasesis uncertain(Mills andReichenbacher1982)due

to intensivelivestockgrazingat all threesites.

Potential Management Sites:

Theoriginal MaskedBobwhiteRecoveryPlandelineatedareasbelievedto bemostsuitablefor

establishingamaskedbobwhitemanagementareain theUnitedStates(Brown andEllis 1977)

including portionsofthe southernSantaCruz andAltar valleys (Fig. 1). Theareaswithin the

SantaCruzValley werenotavailableandwerebelievedto needextensivehabitat

rehabilitation. However,theBuenosAiresRanchin theAltar Valley hadachievedsuccess

reintroducingmaskedbobwhitesandwasaviablealternative.Therefore,the BuenosAires

Ranchwasconsideredthefirst priority areafor permanentprotectionfor the maskedbobwhite.
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Refuge Acquisition:

In 1985,afternearlytwo yearsof controversyandpublic debate,the BuenosAires Ranchwas

acquiredby theUSFWSasarefugefor themaskedbobwhitein Arizona. TheBANWR

consistedof 112,000acres(45,360ha) ofpatented,state,andfederallands. Although reports

persistedofmaskedbobwhitesin theAltar Valley, theycouldnot beverified (Brown 1989). It

appearedthat theintroducedpopulationdisappeareddespitemoderateandabove-average

summerprecipitationbetween1981 and1984. The acquisitionoftheBANWR accomplished

amajorobjectiveofthe1984 recoveryplan.

Recent Restoration Efforts:

United States

Recoveryefforts in theU.S. havefocusedon reestablishingandmonitoring reintroduced

masked bobwhites on the BANWR.From 1985 to 1994, 21,942 masked bobwhites were

receivedfrom PatuxentWildlife ResearchCenterand17,438birds(79%)werereleasedon

BANWR (Table 3).

Table 3. Masked bobwhites received and released on
Buenos Aires National Wildlife Refuge, 1985 to 1994
~‘ear

1985

Received

954

Released

853

Percent..

89
1986 2070 1699 82
1987 2357 2171 92
1088 2313 1841 80
1989 1696 1180 70
1990 2693 2167 80
1991 2753 2317 84
1992 2278 1773 78
1993 2531 1930 76
1994 2288 1507 66

Totals 21942 17438 79
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Two releasemethodshavebeenusedon theBANWR since1985. Theprimary method

includedtheuseofthe fosterparent/adoptionprogram(Ellis et al. 1978). An averageof2,500

masked bobwhite (2 weeks old) were received from Patuxent Wildlife ResearchCenterfrom

July 1 through September each year.

Approximately80%ofthestock receivedfrom Patuxenthavebeenreleasedannuallysince

1985. All releasedstockweremarkedby leg or wing bands. Releasestrategiesincluded

placing foster-parented broodsof4-5 weeksofage in areasof the refugethatprovidedthe best

broodrearing habitat. Timing and amountofsummerrainfall oftendictatedthe locations

availablefor release.Releaseswereconcentratedwithin suitableareasallowing stockthe

opportunityto exchangeindividualswithin thepopulationthroughthe winter.

Thesecondreleasemethodincludedtheuseofolderstockthatwereheldandreleasedas

immaturesandadultsduring thewinterandspring. Thesebirds werereleasedin coveysof 10

birds each. All releasestockhadtheopportunity to matureon thegroundwith wild Texas

bobwhites. The releaseperiods were timed to avoid peaks in raptor migrations.

Monitoring included both winter andsummersurveys(Fig. 4 andFig. 5). Winter surveys

includedtheuseoftrainedbird dogs to locatebobwhitecoveys. Trappingwas theninitiatedto

obtain informationon conditionofreleasedbirds,distancetraveledfrom releasesites,and

presenceof anywild-rearedbirds. Summercall countsurveyswereconductedduring thepeak

calling periodof mid-August.
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Figure 4.
Numberofmasked
bobwhitefound in
winter surveysat
BANWR 1988-1992
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WinterandSpringsurveysin 1991 revealedanoverwintering populationof 31 coveys(333

bobwhites)within a4,000hastudyarea(Dobrott 1991). However,withoutsupplementation,

this population began to disperse anddeclinein 1992 (Drobrott 1992). It wassuggestedthat

limited abundanceandvariety ofwinter foodswas responsible for the decline.

Figure5.
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Until thesummerof 1990, theBANWR receivedinsufficientprecipitationto provideadequate

broodhabitatorwinter foods. Summersurveysrevealedup to 43 calling malesin 1990and

limited reproductionhasbeendocumentedeachyearsince1988 (Fig. 4 andFig. 5).

Thesereintroductioneffortswerenot as successfulas anticipated. Refugemanagersthought

that if theBANWRwas allowedto restandrecoverfrom the impactsofgrazing,andmasked

bobwhiteswerereleasedinto suitable,high potentialhabitat,that aself-sustainingpopulation

would result. It hasbecome apparent that activemanagement actions will be necessary to

successfullysupportreintroducedpen-rearedbirds(andwild Texasbobwhites)throughthe

winter. After consideringbobwhitemanagementpracticesin southTexas,suchasdiscingand

foodplot planting,it nowseemsreasonableto applysimilar actionsto theBANWR.

Researchconductedon BANWR includedmaskedbobwhitehomerangestudies(Simms

1989),wintermonitoringstudies(Dobrott1991, 1992).andvegetationstudies. Parental

behaviorofbobwhitefosterparentswasstudiedto determinetheeffectsoftestosteroneon

adoptionsuccess(Vleck andDobrott1993).

Although limited habitatmanagementhasbeenimplementedon BANWR, approximately

11,000hahavebeenprescriptionburnedto enhancemaskedbobwhitehabitat. Otherprojects

includerestoring2 haof desertlegumesandsupplementingcoveron 20 ha(i.e., brushpiles

andmesquitehalfcutting).
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Meiico

Recovery efforts in Mexico have included masked bobwhite population and habitat monitoring

andestablishingcooperativeprogramswith agencies,institutions,andranchers.Thefutureof

the maskedbobwhitein Sonoradependslargely on cooperationof thepeoplewhomanagethe

land. Greatprogresshasbeenmadein developingpositivemanagementattitudesofranchers

whoseactivitiesdirectly influencemaskedbobwhitesurvival.

Cooperative programs have improved the prospects for recoveryofthemaskedbobwhitein

Sonora. In 1990, shortlyafterreceivingtheleadfor themaskedbobwhite,BANWR entered

into an agreement with TheNatureConservancy to coordinatebiologicalwork in Mexicowith

CentroEcologico deSonorainHermosillo. This agreementprovidedtheopportunityto work

directlywith Mexicanbiologists who were assigned specifically to the masked bobwhite

project.It alsoimplementedabettermeansof communicatingwith thelandownersassociated

with maskedbobwhitehabitat. Thisprogramprovidedan importantbaseof communication

andcooperationpreviouslynotavailable.

G. Strategy of Recovery

Perhapsthemostimportantsteptowardthe recoveryofthemaskedbobwhitein theUnited

StateswastheestablishmentofBANWR in 1985. A managementarea,within thehistoric

rangeofthebird, is now in placeandmanagedto providehabitatrecovery. A reintroduction

programhasbeeninitiated with limited butencouragingsuccess.Information on habitat

requirementsof maskedbobwhitehasincreasedandrecommendationsarebeingmadefor
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habitatmanagement.Recentstudiessuggestthat muchcan be doneto improveexistinghabitat

to provide critical elements that may be lacking, suchas preferredfood-producinglegumesand

thecorrectcoverstructure. A variety of methods arebeingconsideredfor enhancinghabitat.

This revisionoftheRecoveryPlanaddressesthestrategiesnowbelievednecessaryto

reestablishself-sustaining,wild maskedbobwhitepopulations.A revisionofthe recoveryplan

wasessentialbecauseoftheacquisitionofthe BANWR, supplementalinformationon habitat

requirementsofmaskedbobwhite,andchangingeventsin Mexico that impactthis species

recovery.This revisionaddressesthe following:

1. Maintenanceoftwo captivepopulationsatwidely separatedsites,to providecontinued

productionfor reintroductionandgeneticvariability.

2. Revisedpopulationobjectives.

3. Habitatmanagementneedson BANWR.

4. Evaluationofcaptivepropagationandreleasetechniques.

5. Researchon foodhabits,mortality, dispersalandothernaturalhistoryparameters.

6. Recommendationsforpreservingandmanagingexisting maskedbobwhitepopulations,
andestablishingtwo newpopulationsin Mexico.

7. Conductpopulationviability analysesand identi1~,’minimum viablepopulationsizes
necessaryfor recovery. Locateanotherappropriatereleasesitein theU.S. andupon
recoveryof theBANWR population,reestablishasecondpopulation.
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ii. RECOVERY

A. Objectives and Criteria

Objective:

The primary objective set forth in the 1984 Revised Plan was to “establish and permanently

protecthabitatfor threeor moreselfsustainingmaskedbobwhitepopulationsin Arizona,and

permanentlyprotector re-createhabitatsuitableto maintainor reestablishoneor more

populationsat asimilar level ofabundancein Sonora,Mexico (U.S. Fish& Wildlife Service

1984).” A partofthis objectivehasbeenaccomplishedwith establishmentoftheBANWR in

1985. The goalofestablishing3 ormorepopulationsin theUnitedStates,in additionto one

locatedon the refuge,may be unrealistic.The availabilityof suitablehabitatoutsideofthe

refugeis limited andpossiblynonexistent.However,opportunitiesfor reintroductionwithin

stiitable historic rangein otherareasofArizona shouldnotbe ruledout becauseit may be

possibleto locateatleastoneothersuitablereleasesite in southernArizona.

In Mexico,increasedcooperationandrenewedinterestin maskedbobwhiterecoveryhas

resultedin importantmanagementactionson key ranchesthatoffer greatpossibilitiesfor

preservingandincreasingremainingpopulationsin Mexico. Optionsfor reintroducingmasked

bobwhitesto otherareasin Sonoraareincreasingalso.

The 1984 Plandefineda sustainablepopulationto be“an averageof200 calling males(or

about500 maskedbobwhites)which, withoutsupplementation,hasmaintainedits numbersfor

at least5 yearsandhasneverfallen below50 callingmales(the averagingperiodwould not
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beginuntil theyearfollowing the last releaseof captive-bredbirds).” The figure of 200calling

malesassumesthefollowing: 1) 500 individualsarenecessaryin apopulationto minimizethe

likelihoodof inbreedingdepression(Denniston1978,R. Simms,pers. comm. in Goodwin

1982);2) the speciesto be peripheralto theUnited Stateswhereit is influencedgreatlyby

widely fluctuating summer rainfall; therefore, large annual population fluctuations are likely;

and3) acountof 200 callingmalessuggestsatotalpopulationof about500 birds.

Thenumberof calling malesin ameasurableparameter,but conversionto an estimateof actual

populationsize is difficult. Assumingthatthepopulationconsistsof 60 percentmales(Rosene

1969),all malesin thepopulationarecalling, andall callingbirdsaredetected,the actual

populationwould be 1.67timestbenumberof calling birds. Sincethe latter two assumptions

are probably not realistic, it is likely that the actual population size is 2-3 timesthe numberof

calling males detected. Thus, a population containing 200 calling males probably consists of

about500 adultbirds at theonsetofthebreeding season,aroundJuly 1.

For the purpose of the 1984 Plan, the 50-200 calling males standard (maximum population

size-600quail) definedaself-sustainingpopulation. In developinga realistic population size

objective,it mustbe rememberedthat theabovepopulationestimationmethodwasderived

from researchconductedon othersubspeciesofbobwhitein thesoutheasternUnitedStates

(Rosene1969). Moreover,Gee(pers.comm. 1993) recentlyexpresseddoubtthat 500

individualsofan “r-selectedspecies”adequatelyrepresentsself-sustainability. However,at

this time it is notpossibleto establishareliablestandardfor populationself-sustainability

becauseacompletestudyofthe life historyandpopulationdynamicsofthemaskedbobwhite
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hasnotbeenconducted. Althoughpopulationestimatesfor the threeSonoranpopulationsand

the BANWR populationarecurrentlyavailable,estimatesof importantdemographic

mechanisticprocessessuchassurvival,mortality, recruitment,colonization,immigration, and

emigration rates (Gilpin andSoule’ 1986)arelacking. Although considerableinformationhas

beengatheredsincethePlanwasrevisedin 1984,muchinformationmuststill be gatheredto

ensurethat themaskedbobwhitedoesnotbecomeextinct in thewild. Therefore,it is critical

that researchprojectsdesignedto obtainthebaselinedemographicinformationnecessaryto

determineappropriateminimum populationsizesin both SonoraandArizonabe initiated.

Forthis plan, it is sufficientto usethe1984figureof200 calling malesasaninterim population

objectiveuntil betterinformationis available. Dataregardingthe increasingmaskedbobwhite

populationin Sonora(RanchoEl Carrizo)would help tremendouslyin clarif~jing BANWR

populationobjectives.

Revised Objective:

Reestablishandmaintainaviablepopulationofmaskedbobwhiteon theBANWR while not

excludingotherpossiblesitesthat may existoutsidethe refugeboundary. Therefore,primary

recoveryin Arizonais to establishandmaintainaviableself-sustaining“population”ofatleast

500 birds on theBANWR. If available,asecondsitewill beselectedandeffortsmadeto

establisha self-sustainingpopulationtherealso,butpriority will begiven to establishmentof

theBANWR population. Emphasiswill beplacedon preservingremainingpopulationsin

Mexicoandtheir restorationto optimumpopulationlevelssustainableby availablehabitat.

Two ormoreviablepopulationsofmaskedbobwhiteareto be restoredin Sonora,Mexico.
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Criteria:

The maskedbobwhitewill be consideredfor reclassificationfrom endangeredto threatened

whenfour separate,viablepopulationsareestablished(consistingof two populationsin the

UnitedStatesandtwo or more in Mexico) andhavebeenmaintainedfor 10 consecutiveyears.

The criteriafor full delistingthespeciesarenot knownatthis time. The earliestestimateddate

for downlistingis 2007.

B. Narrative Outline for Recovery Actions Addressing threats

1. Establishandmaintainat leasttwo captivepopulations

1.1 Maintain onecaptivepopulationasagenepool

1.2 Maintain second captive population to produce birds for wild release

1.3 Maintain andenhancegene pools

1.31 Monitor

1.311 Captiveflock

1.312 Chicks to be introduced

1.313 Wild populations(s)

1.4 Constructanewcaptive breeding facility

2. Establishtwo separate viable masked bobwhite populations in Arizona

2.1 Maintain andenhancepopulationon BANWR andothernon-indigenoussite

2.11 Reintroductions

2.111 Orderproductionof birds requiredfor introduction

2.112 Finalizeselectionofreleasesite

2.12 Releasebirds

2.13 Monitor populations

2.2 Populationmanagement

2.21 Conductpopulationviability analysis
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2.22 Determineminimumviableandeffectivepopulationsize

2.3 Habitatmanagement

2.31 Developandimplementhabitatmanagementplanfor BANWR

2.311 Discing

2.312 Foodplots

2.213 Half-cutting

2.314 Chaining

2.315 Grazing

2.316 Fire

2.317 Water

2.32 Evaluatehabitatmanagement

2.321 Identifiy management alternatives.Prioritize on costbenefitbasis

2.4 Selectpreferredmanagementalternative

2.41 Determinehabitatevaluationcriteria

2.42 Implementpreferredalternative

2.5 Researchand informationneeds

2.51 Habitatrequirements

2.511 Conducthomerangestudies

2.512 Performhabitatsuitability analyses

2.5 13 Determineseasonalhabitatrequirements

2.514 Determinetheeffectsofvarioushabitatmanagementtechniqueson

bobwhitehabitatuse

2.515 Implementnativefoodplantrestorationprogram

2.516 Evaluatepotentialfor competitionbetweenquail species

2.517 Constructhabitatmodelfor BANWR

2.52 Foodhabits

2.521 Identifi~’ seasonaldietarypreferences

2.5211 Conductfecal analysis

2.5212 Determinecrop contentsof salvagedbirds

2.53 Populationdynamics

2.53 1 Estimateminimumviable populationsize

38



2.532 Determineseasonalmortality rates

2.533 Evaluatevarious censustechniques

2.54 Captivepropagationand release

2.541 Evaluatespecific releasetechniques

2.542 Determinegeneticdiversity andincreaseheterozygosityin captive

population

3. Maintain existingmaskedbobwhitepopulationsin Sonora,Mexico, andreestablishtwo or

moreviablepopulationsin Mexico

3.1 Populationanalyses

3.11 Determinepopulationstructureandstability

3.111 Monitor

3.12 Surveypotentialhabitatsfor newpopulations

3.13 Selectintroductionsites

3.2 Habitatprotection

3.21 Determinehabitatavailability andstability

3.22 Locatenewreleaseareasandreleasebirds

3.221 Contactlandowners

3.222 Conducthabitatsuitability analyses

3.23 Establishapermanentrefugefor maskedbobwhites

3.3 Develophabitatmanagementplans

3.31 Arrangecooperativeagreementswith landowners

3.4 Maintain andimprovehabitat

3.41 Addressgrazingissues

3.42 Identify othercompatiblehabitatmanagementtechniques

3.5 Reintroductions

3.51 Evaluatepotential releaseareas

3.511 Developcriteria

3.53 Releasebirds

3.52 Developareleaseplan
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3.54 Monitor survival

3.6 Researchneeds

3.61 Identify seasonalhabitatrequirements

3.611 Habitatmodel

3.612 Conducthomerangestudies

3.613 Measureeffectsofhabitatmanagement

3.614 Comparativehabitatanalysis

3.62 Foodhabits

4. Public relations

4.1 Education

5. Cooperativepartnerships

5.1 Providetechnicalassistance

5.2 Supportresearch

6. Publicationcosts

7. Establish and maintain media relationships

C. Narrative Outline For Recovery Actions

1. Thesuccessofthemaskedbobwhiterecoveryeffort is currentlyheavily dependenton

supplementation ofcaptive-rearedchicksto wild populations. Therefore,atleasttwo

captive populations of masked bobwhites, each consisting of 500-1,000 birds should be

maintainedatdifferentgeographiclocationsto ensurethatthe genepool survivesin the

eventthat onepopulationsuccumbsto acatastrophicoccurrence.

1.1 Maintainonecaptivepopulationat PatuxentWildlife ResearchCenteror other

comparablefacility. The captivebirds atPatuxentcomprisetheonly captive

breeding populationcurrentlyin existence. Therefore,this populationshouldbe

maintainedto ensurethat chicksremainavailablefor releaseto thewild as well asto

preservethespeciesgenepool.
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1.2 Maintain secondcaptivepopulationat asite well removedfrom Patuxentand

BANWR. Sincethecaptivepopulationat Patuxentis theonly onein existence,a

singlecatastrophecoulddestroyorsignificantly decimatethegenepool. Suchan

eventwould greatlyhamperrecoveryefforts andsimultaneouslyincreasetherisk of

extinction. It is thereforeessentialthat anothercaptivebreedingpopulationbe

establishedandmaintainedat asite distantfrom PatuxentandBANWR.

1.3 Monitor genepools. Captivepopulationgenepools shouldbe monitoredon a regular

basisto ensurethat sufficientgeneticdiversity is maintained. Regularmonitoring

shouldpermittrainedpersonnelto determinewheninfusion ofnewgeneticmaterial

is necessary.Wild birds canthenbecapturedandaddedto captivepopulationsto

ensurethattheproperlevelsofheterozygosityaremaintained. An estimated40 wild

birds shouldbe addedto eachcaptivepopulationat3 to 4 yearintervals.

1.4 Constructanewcaptivebreedingfacility. Thecurrentcaptivebreedingfacility at the

PatuxentWildlife ResearchCenteris morethan30 yearsold. Major physical

improvementsareneededto improvepropagation,rearingand maintenance.Disease

andparasitepreventionandcontrolis anotherprimaryconcern. Constructionof a

newfacility would alleviatetheseproblems. A singlebuildingshouldbe constructed

to houseall oftheequipmentnecessaryto propagateandraisemaskedbobwhites. It

should bebuilt to improvetheefficiencyoftheoperationas well assanitation.

2. Establishtwo separateviable maskedbobwhitepopulationsin Arizona. Oneof theprimary

goals of the masked bobwhite recovery effort is to establish viable populations in the

UnitedStates.TheBANWR wasestablishedfor this purposeandan arrayofhabitatand

demographic managementtechniqueshavebeenimplemented,orwill be implemented,to

restoreaself-sustainablepopulationto thesouthernAltar valley. Anothersitein Southern

Arizonadeemedsuitablefor re-establishmentofthespecieswill be locatedwhena viable

populationis establishedon BANWR.
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2.1 Reintroductionof maskedbobwhitesto suitablehabitatsin ArizonaandMexico is

critical to re-establishmentefforts. Wild populationsmustbe supplementedwith

reintroducedbirdsbecauseannualrecruitmentandsurvivalratesamongthe

BANWR and Sonoranpopulations do not yet appear to offsetmortality rates.

Additionally, reintroductionswill eventuallybenecessarywhenotherre-

establishmentlocationsareidentified.

2.11 Maintain captiveflock. Captiveflocksshouldbemaintainedindefinitely to

providesufficientreleasestock for operationsin theUnitedStatesandMexico.

2.12 Release birds. A minimum of 2,000 birds per year shouldbe releasedin

suitablehabitat. Maskedbobwhitechicksand/orjuvenilesshouldbe released

asbroodsin areasthat offer appropriatefoodandcoverwhichmaximizes

survival. Timing ofreleasesshouldcoincidewith thesummerrainfall season

andavoidperiodsofraptormigrations. Releasesshouldcontinueuntil natural

reproductionratesindicatethepopulationis self sustaining.

2.13 Monitor populations. Annual populationtrenddatacanbe gatheredby

countingcallingmalesin summer. A correctionmustbe madefor calling

Texasbobwhitesin thepopulation. Eachyear’sreleaseprogramshouldbe

evaluatedby conductingfollow-up surveysin winterandspring. Winter

surveysprovideinformationon thesuccessofthe releasetechniques.Spring

surveysprovideinformationon thenumberofbirds enteringthebreeding

season.Whenpossible,surveysshouldinclude theuseoftrainedbird dogsor

otherappropriatecensustechniques.Radio-telemetrywill alsobe utilized to

directly monitor thefateofreleasedbirdsandtherebyprovideadditional

informationon thesuccessofthe reintroductionprogram.

2.2 Populationmanagement.Maskedbobwhitepopulationsmustbe managedin a

mannerthatensurestheirviability in naturalhabitats. Consequently,techniquesthat

providerelevantdemographicandhabitatcarryingcapacitydatashouldbe

implemented.
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2.21 Conductpopulationviability analysis. A populationviability analysis(Boyce

1992)for maskedbobwhitesshouldbe conductedto determinetheexpected

probabilitiesfor extinction. Suchan analysiswould help definethescopeof

effort necessary to recoverthemaskedbobwhite. A properanalysiswill

require basic masked bobwhite life history data which currently is either very

limited or nonexistent.Therefore,beforepopulation viability analysescanbe

conductedit will benecessaryto obtainsuchbasicinformationaslongevity,

survival,andrecruitmentrates,numberofeggsproducedper year, fertility,

hatchability, brooding success, genetic diversity, heterozygosity, and

identificationofmajormortality factors (Gee pers. comm. 1993). The most

effectivewayofobtainingdatais to initiate simultaneousresearchactivities on

thewild populationsin both SonoraandArizonaas soonaspossible.

2.22 Determineminimum viableandeffectivepopulation size. Effective population

sizeshouldbe determined.Currentknowledge ofthemaskedbobwhite

precludes the ability to predicttheminimum populationsizerequiredto sustain

itself Habitatstudiesshouldbe conductedto measuretheamountofsuitable

winterandsummerhabitaton therefuge. Datafrom thesestudiescoupled

with predictedpopulationdensitieswill aid in determiningthescopeofaction

requiredto restorethemaskedbobwhiteto the refuge. A morecomplete

understandingofthepopulationdynamicsofthemaskedbobwhitein Mexico

would aid in determiningrefugepopulationobjectives.

2.3 Experimentalhabitatmanagement.Properhabitatmanagementis critical to re-

establishself-sustainingmaskedbobwhitepopulations.Habitatmanagementshould

however,be appliedon an experimentalbasisand thereforeadhereto rigorous

experimentaldesignsthus enablinginvestigatorsto scientificallyevaluatethe effects

of specificmanagementpracticeson quail habitatuse. Thosepracticesidentifiedas

creatinghabitatconditionsbeneficialto maskedbobwhiteproductioncanthenbe

appliedon a largerscale.
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2.31 Implementexperimentalhabitatmanagementprogram. Habitatmanagement

shouldbe implementedassoonaspossiblein orderto supportbirds that may

needsupplementalfood reservesto hold andcarrythemthroughthewinter.

An initial experimentalareaofapproximately3,000acres(1,215ha)hasbeen

identifiedon therefuge. This areawasselecteddueto its proximity to

occupiedhabitatandthepotentialfor experimentalmanagement.A varietyof

habitatmanagementtechniquesdevelopedfor othersubspeciesofnorthern

bobwhite should be tested on the refuge. Experimental actions will be subject

to; andin accordancewith; theconstraintsoftheEndangeredSpeciesAct and

theAntiquities Act.

2.311 Discing. Discingis aneffectivetool for bobwhitehabitatmanagement

in thesoutheasternUnitedStatesbutneedsto betestedin the

southwest. In thesoutheast,timely discing will stimulateproduction

ofavarietyoffood- and insect-bearingplantsimportantto bobwhites.

Discingin longnarrowstripsresultsin abreakin plant successionand

providesplantdiversityandedge.This techniqueshouldbe testedin

sandyloam anddeeploam soils wheremaximumresponsewould be

expectedfrom summerrains.

2.312 Foodplots. Experimentalfoodcropsshouldbe plantedin conjunction

with discing. Restorationofnativedesertlegumesshouldbe

attemptedalongwith supplementalplantingsofvariousannualgrain

crops. Foodplotsshouldbe locatedin areasidentified aspotential

maskedbobwhitewinteringareas.

2.313 Half-cutting. Vegetationshouldbemanagedto providesuitable

verticalandhorizontalstructurepreferredby bobwhites. Mesquite

half-cutting(pruning)shouldbeconductedwhencanopyheightsneed

to be reducedandwherecoveris limited.
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2.3 14 Chaining. Habitatcomposedoflargeexpansesofdensewoodycover

thathasmaturedbeyondwhat is useful to maskedbobwhites,canalso

be chainedto lower verticalcoveraswell asto set-backplant

succession.Unlike half-cutting,chainingcan beappliedon a large

areaoverashortperiodoftime.

2.315 Grazing. Overgrazinghasbeenimplicatedas amajorreasonfor the

extinctionofthemaskedbobwhitein theUnitedStatesand

responsible for serious population declines in Sonora, Mexico.

However,carefully monitored,light grazingmayproveuseful in

managingquail habitatwhenandwhererangeconditionshave

recoveredto appropriatelevels. Propergrazingmanagementhasbeen

shownto improveherbaceoushabitatconditionsfor bobwhitesin

SouthTexas(Guthery 1986). Properlyappliedlivestockgrazing

providesthediversityof rangeconditionclassesfavoredby

bobwhites. Cattleproductionis theprimarylivelihoodof landowners

that control range landsthat harbormaskedbobwhitepopulationsin

Sonora.Therefore,proper grazing management is essential to the

recoveryofthespeciesin Mexico. Grazingstudiesconductedon

BANWR would notonly benefit recoveryeffortson the refugebut in

Mexicoaswell. Prescribedgrazingshouldthereforeremainanoption

for managingmaskedbobwhitehabitatif conditionsandmanagement

objectiveswarrant.

2.316 Fire. Prescribedburning is amanagementtool that providesan

economicalmeansfor controllingwoodyplant speciesencroachingon

grasslandecosystems.Fire hasbeenabsentfrom the refugegrassland

for about80 years. Fire is believedto be animportantfactor in

controllingmesquiteinvasionandstimulatinggrowthofimportant

desertlegumes.Prescribedburnsshouldbe conductedon arotational

basisto produceamix ofhabitatsin variousstagesofplant
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succession.Theobjectiveshouldbeto produceamosaicpatternof

habitattypesthatareeasilyaccessiblewithin bobwhitehomeranges.

2.317 Providesupplementalwater. Bobwhitestypically fulfill mostof their

daily waterrequirementsvia thefoodstheyconsume,howeverthe

effectsofprolongeddroughton food supplies,may inhibit

reproduction(Guthery 1991). Sprinklersystemshavebeeninstalled

in southTexasto mitigatetheeffectsofdroughton bobwhite

populations,andthe resultshavebeenencouraging(Howardpers.

comm. 1992). Thecaptivemaskedbobwhitepopulationappearsto

functionat optimal levelswhenexposedto high humidity and

providedwith agreatdealoffree water(Geepers.comm. 1993).

Sincethemaskedbobwhitepopulationhasyetto reachself-

sustainabilityin Arizona,anytechniquethat maintainsor elevates

reproducti5n,andsuppressesmortality, shouldbe evaluated.

Therefore,asprinklersystemshouldbe installedon an experimental

basisto determineif irrigation stimulatesfoodproductionandelevates

maskedbobwhitereproductionandsurvival abovethat which occurs

on controlareaslacking supplementalwater.

2.32 Evaluatehabitatmanagement.Habitatshouldbemonitoredto determine

effectivenessofvariousmanagementtechniques.A varietyofmonitoring

techniquesareavailablefor measuringvegetativeresponseto management.

Permanentandtemporary vegetation transectsshouldbe establishedfor this

purpose. Appropriate experimental designs should be employed to insure

sound data collection and analysis.

2.321 Identifycosteffectivemanagement.

2.33 Develop a habitat management plan for BANWR. The reintroduction program

hasachievedonly limited success(Dobrott 1992)without an activehabitat

managementprogram.With theexceptionofprescribedbumsandmesquite
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half-cuttingin avery small area,little hasbeendoneto enhancehabitat

conditionsfor maskedbobwhiteon the refuge. After BANWR waspurchased,

it was assumed that allowing the vegetation to recoverfrom theeffectsof

livestockgrazingwould recreateconditionssuitablefor maskedbobwhites.

Recoveryhasnotoccurred.Refugestudiessuggestthathabitatdeficiencies

suchasfoodandcoverleadto long range movements of bobwhite coveys

(which mayresult in mortality) duringthewinter (Dobrort 1992). The variety

andabundanceofbobwhitefoodproducingplantsseemslimited, evenwithin

thesuitable,high potentialareaspreviouslyidentifiedon the refuge.

Aggressivehabitatmanagementshouldbeginby developingahabitat

managementplanthatre-establishesandmaintainsadequatewinter habitat

neededto supportaviable maskedbobwhitepopulationon the refuge.

2.4 Selectmanagementareas. Potentialmanagementareasshouldbeidentifiedand

selectedfor treatment.All areasshouldbe evaluatedfor theirmanagementpotential

andsuitabilityfor maskedbobwhites.

2.41 Habitatevaluationcriteria. Developcriteriafor evaluatingmaskedbobwhite

habitatsite-suitability. Factorsto considerareelevation,temperatureextremes,

soil types,rainfall, appropriatefoodandcover,andproximity to other

bobwhites. The appropriatecriteriashouldbe developedbasedon existing

habitatmeasurementspreviouslycollectedon theRefugeandin Mexico.

2.42 Investigatepotentialhabitatson theBANWR. All potentialmaskedbobwhite

rangeson the refugeshouldbe locatedandevaluatedby theabovecriteria.

Releasesshouldnot beconductedin areasthat lack appropriatehabitat

conditions. Somepresentlyunsuitableareasmaybecomesuitablefor masked

bobwhitesasaconsequenceofmanagementtechniquesapplied.

2.5 Researchandinformationneeds. Thecurrentinformationbaseon maskedbobwhite

ecologyis meager.Thoughafewresearchprojectswereundertakenon the
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BANWR in thepast,theseprojectswereofshortduration(1-2 yr) and limited focus

(Goodwin 1981, Simms 1989,Vleck andDobrott 1993). Information for the

Sonoran population is even more limited, confinedlargely to dataobtainedfrom

periodicdemographicandhabitatsurveys(Tomlinson I 972b, Mills and

Reichenbacher1982,U.S. Fish andWildlife Service1984). Comprehensive,long-

term studiesareneededto examinecritical aspectsof maskedbobwhiteecology,life

history, management and propagation both in Arizona and Sonora. These research

projectsshouldbebasedon rigorousexperimentaldesignsthat yield statistically

valid results.

2.51 Habitatrequirements.Determinethehabitatrequirementsnecessaryto sustain

theBANWR population.Determinethe factorsthat limit productionand

survivalofmaskedbobwhiteson therefuge.

2.511 Conducthomerangestudies. Continuehomerangestudiesin Arizona

to measuretheresponseofreintroducedmaskedbobwhitesto various

habitatmanipulations.

2.5 12 Performhabitatsuitability analyses.Habitatsuitability shouldbe

determinedbeforere-establishmentactivitiesareappliedto specific

habitats. Consequently,habitatsuitability analysisshouldbe

performedon habitatsthatarebeingconsideredas releasesitesand

beforethesehabitatsaremodified.

2.513 Determineseasonalhabitatrequirements.Continuestudiesofmasked

bobwhite seasonal habitat requirements. Preliminary information

indicatesthat thequality ofwinter habitatexertsan important

influenceoverannualsurvival ratesofmaskedbobwhites. In addition,

thequalityofhabitatusedduring thebreedingseasonis likely an

importantinfluenceon annualsurvival ratesofmaskedbobwhites. In

addition,thequality ofhabitatusedduringthebreedingseasonis

likely animportantfactor influencingproductivity. Currently,specific
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informationregardingthequantityandquality ofspecificseasonal

habitatcomponentsremainsunknown,and thus warrants

investigation.

2.514 Determineeffectsofvarioushabitatmanagementtechniqueson masked

bobwhitehabitatuse. Evaluatetheeffectsofdiscing, burning.

chaining, half-cutting, food plots (non-native), sprinkler systems and

grazing on maskedbobwhitehabitatuse.

2.515 Nativeplant restoration. Nativevegetationdetenmnedto be important

sourcesofmaskedbobwhitefoodshouldbe restoredor, if presentin

low densities, encouraged to increasein Arizona.

2.516 Evaluate potential for competitionbetweenquail species Brown

(1989) reported that maskedbobwhitesandGambel’squail have

distincthabitatpreferences,and thushabitatpartitioningoccurs.

However,cursoryobservationsindicatethat maskedbobwhitesand

Gambel’squail arecurrentlyutilizing similar habitatson selected

areasoftheBuenosAiresNWR. SinceGambel’squail aretypically

largerthanmaskedbobwhites,occurin largercoveysandaremore

abundanton the refugethanmaskedbobwhites,potentialexistsfor

competitionbetweenthetwo specieswhich likely doesnot favor

maskedbobwhites. Most,if not all, ofthehabitatmanagement

practicesthatwill be implementedto increasemaskedbobwhite

populationswill probablyalsobenefitGambel’squail. Therefore,

habitatcompetitionbetweenmaskedbobwhitesandGambel’squail

shouldbe examinedandverified beforehabitatmanagementis

implemented on a large scale.
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2.5 17 Constructhabitatmodel for BANWR. Constructa habitatmodel using

resultsfrom quail-habitatinteractionstudiesto facilitatefuturehabitat

managementplanning.

2.52 Foodhabits. Conductbobwhitefood habitstudiesto determineeffectiveness

ofhabitatmanagement.

2.521 Identify seasonaldietarypreferences.Developan understandingofthe

foodsbeingusedseasonallyon the refuge.

2.5211 Fecalanalysis. Performfecal analysesto determineseasonal

dietarypreferences.Maskedbobwhitedroppingscollectedat roost

sitesshouldbeanalyzedfor seedandinsectcontent. Sampling

shouldoccurin ArizonaandSonoraandthe resultscompared.

2.5212 Texasbobwhitecrop contents.To supplementfoodhabits

dataobtainedfrom fecal analysis,thecrop contentsof Texasfoster

malesshouldbeanalyzed.Fostermaledietslikely mirror thoseof

their maskedbobwhitebroods,sothecontentsofTexasbobwhite

cropswould be indicativeofthefoodhabitsofmaskedbobwhites.

Consequently,fostermalesshouldbe collectedduringlate spring-

earlysummer,while quail arestill in coveys,andtheir crop

contentsanalyzed.

2.53 Populationdynamics Assesstechniquesfor estimatingpopulationsizeand

distributionandincorporateappropriatepost-releasestudiesto gather

informationon population movements.
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2.531 Estimateminimum viablepopulationsize. Currentlyno informationis

availableon theminimum populationsizenecessaryto maintain aself-

sustainingpopulationofmaskedbobwhites. Therefore,astudy should

be conducted to estimatetheeffectivedensitynecessaryto sustaina

self-sustainingquail population.

2.532 Determineseasonalmortaiity rates. In additionto a lackof information

concerningminimum viablepopulationsize,knowledgeof seasonal

age and sex specific mortality rates are limited. Research should be

conductedto determinethesemortality rates.

2.533 Evaluatevariouscensustechniques.A numberofcensustechniques

have been used in the past to estimatemaskedbobwhitedensities,

howevernonehavebeencritically evaluatedto determinemethod-

specificaccuracyandprecision. Therefore,researchshouldbe

initiated to address these shortcomings. Techniques to be evaluated

should include: line transects,mark-recaptureandbird dog-induced

flushing counts.

2.54 Captive propagation and release. Captive propagation and release of masked

bobwhitechickshasbeenan important aspect of the recovery effort and should

continueuntil the species is delisted.

2.541 Evaluatespecific release techniques. Releases involving broods

adopted by vasectomizedTexasbobwhitemalesshouldcontinue,

however brood survival should be monitored periodically to determine

thesuccessofthis technique. Suspectedcausesofmortality could

thusbe identifiedandappropriatemeasuresthenimplementedto

mitigatemortality events. Broodsshouldalsobeheldfor variable

time intervalswith theirfostermalesto determineif longerperiodsof

conditioningin flight pensenhancesbroodsurvival. Additionally,

51



pairingof maskedbobwhitehensandvasectomizedTexasmales

shouldbe attemptedin an effort to induceinfertile egg-layingandthen

subsequentreplacementofinfertile eggswith fertile eggsproducedby

thecaptivepopulation. It is possiblethat chicksincubatedandraised

by pairsin flight pensovervariabletime intervals may experience

higherratesofsurvival upon release.Therefore,theefficacyofpaired

adoptionandreleaseshouldbe evaluatedaswell asthe traditional

fostermaletechnique.

2.542 Maintain geneticdiversityand increaseheterozygosityin captive

populations. Oneoftheprimaryreasonsfor maintainingthegenetic

diversity ofacaptivebreedingpopulation is to preserveasmuchof

thewild founders’geneticvariationaspossible(RailsandBallou

1992). This is generallyaccomplishedby selectingfor heterozygosity.

With regardto maskedbobwhite,geneticdiversity refersto the

numberofallelesfor eachgeneloci in thepopulation,while

heterozygosityrefersto thenumberofindividual birds in the

populationthathave2 differentalleleson ageneloci (Geepers.

comm. 1993). Thegeneticvariationofthecaptivemaskedbobwhite

populationis currentlyacceptable.However,infusionofnewgenetic

materialfrom oneofthewild Sonoranpopulationswill benecessary

duringthenextfewyears. Beforewild birdsarecapturedandadded

to thecaptivepopulation,ageneticreconnaissanceshouldbe

conductedon all oftheSonoranpopulationsto determinethe

heterozygosityofeachpopulationaswell asthedegreesofgenetic

similaritybetweenthewild populationsandthecaptivepopulation.

Wild birds selected for addition to the captivepopulationcould then

beremovedfrom the mostgeneticallydistantwild populationor from

the population displaying the highest degree of heterozygosity.
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3. Maintain existingmaskedbobwhitepopulationsin Sonora,Mexicoandreestablishtwo or

moreviablepopulations. Maskedbobwhitepopulationscurrentlyexistingin Sonorashould

be maintained and efforts should be made to reestablish two or more additional populations

in suitablehabitats.

3.1 Populationanalyses.Analyzethepresentrange,density,habitatcondition,andtrends

ofall populationsin Sonora There may be outlying groups of masked bobwhites

thatareeitherremnantpopulationsofsubpopulationswhich haveemigratedfrom the

corepopulation(Dobrott 1992). Thesegroupsneedto be located,monitoredand

managementstrategiesdevelopedto promotegeneticexchangeamongtheexisting

populations.

3.11 Populationmonitoring. Continueto monitorpopulationtrendsandhabitat

conditions. Call routesshouldbe conductedduringthepeakof calling activity

in August. At leasttwo weeksannuallyshouldbe spentcensusingknown

populationsand locatingany otherbreedingsatellitepopulations.

3.12 Surveypotentialhabitatsfor newpopulations. Evaluatehabitatsrecently

occupiedby maskedbobwhitesto determineif, throughmanagement,these

areasmay againsupportareintroducedpopulation.

3.2 habitatprotection. Encouragethe recognitionofprotectedareasby stateandprivate

entitieson behalfofthemaskedbobwhiteby developingandfollowing throughwith

partnershipprograms.TechnicalassistanceandguidancethroughTheNature

Conservancystimulatedgreatprogressin thedevelopmentofeducationaland

researchorientedprogramsthat promotehabitatprotectionandenvironmental

awareness.Programssuchasthesearethekey to securingandprotectingmasked

bobwhitehabitatin Mexico.
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3.21 Monitor habitat. Continue to monitor habitat to ensure that proper conditions

aremaintainedto supportself-sustainingmaskedbobwhitepopulations.

3.22 Locate new release areas. Locate release areas that fulfill the criteria (plan

objective) for suitable quality habitat.

3.211 Contactlandowners. Contactlandownersthathavemanagement

controloveroccupiedandpotentialmaskedbobwhitehabitat.

Educateandencourageranchersto participatein the recoveryof this

species.

3.222 Conduct habitat suitability analyses. Determine if adequate habitat is

available to sustain a viable population of masked bobwhites. Identify

summerandwinterhabitatsneededto maintainself-sustaining

populations.

3.23 Establishapermanent refugefor maskedbobwhites.Existing masked

bobwhitepopulations in Sonora occupy private land. The species current

welfareis thereforedependenton the landmanagementdecisionsofcattle

ranchers.Excessivegrazingor conversionofnativehabitatto bufflegrass,

coulddestroy significant portions of the remaining habitat and thereby threaten

themaskedbobwhitewith extinction in Mexico. Efforts shouldbe madeto

establish a permanent maskedbobwhiterefugein Sonorawherecritical habitat

couldbe protectedandmanagedspecificallyfor thespecies.

3.3 Develophabitatmanagementplans. Offer ranchownersassistancein developing

habitatmanagementplans.

3.31 Arrangecooperativeagreements.Developcooperativeagreementswith

private landownersin Sonora,Mexico. This taskwould bebestaccomplished

throughCentroEcologicodeSonora(CES).
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3.4 Maintain and improvehabitat. This effort will requiretechnicalsupportfrom the

USFWSandcooperativeprogramswith CES.

3.41 Addressgrazingissues.Determinegrazingpatternsandintensitiesthat are

compatiblewith maskedbobwhiterecovery.Although livestockgrazinghas

causedthenearextinctionofthespecies,carefully controlledgrazinghas

increasedfoodavailability for maskedbobwhiteson RanchoEl Carrizo

(Dobrott 1992). As mentionedearlier,livestockgrazing is the primary source

ofincometo Sonoranranchers.Consequently,grazinglevelscompatiblewith

maskedbobwhiteproductionareessentialif thespeciesis to successfullybe

restoredto Mexico.

3.42 Identifyothercompatiblehabitatmanagementtechniques Recommend

varioushabitatrehabilitationtechniques such as discing, brush canopy

reduction,and supplemental food plot plantings. Experimental grain sorghum

plantingsin 1991,on RanchoEl Carrizo,provedto bean effectiveway of

providing supplemental food for high densitiesofover-winteringmasked

bobwhites.

3.5 Reintroductions.The reintroductionofmaskedbobwhitesshouldbe consideredin

unoccupied,suitablehabitataftertheappropriatepreparationshavebeenmade.

3.51 Evaluatepotential release areas throughout the maskedbobwhitehistoric

range. Potentialreleaseareasshouldbe evaluatedusinghabitatevaluation

criteriapreviouslyutilized.

3.511 Developcriteria. Habitat evaluation criteria should be developed using

informationcollectedfrom variousvegetationmeasurementsobtained

in Sonora.Theminimum arearequiredfor reintroductionshould
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includeat least5,000acres(2,025ha). Theareashouldcontain

sufficient winterhabitatadjacentto summerrange(within 3 kin).

3.52 Developareleaseplan. The releaseplan shoulddescribereleasestock

productionneeds,releasestrategies,schedulingandcoordinationwith Mexican

authorities. Whenwild populationsreachself-sustainablelevels,the release

planshouldconsidersupplementingthecaptive releasestockwith wild birds

from SonoranandArizonapopulations. Translocatingwild birds should

expeditere-establishmentefforts becausewild individualswould likely have

highersurvival ratesthantheircaptivecounterparts.

3.53 Releasebirds. Implementreleaseplan. A minimum of2,000birds should be

released per year for three years or until over winter survival rates preclude the

necessity for further supplementation.

3.54 Monitor survival. Post-release survival shouldbe monitoredduring winterand

spring. Springsurveysto measureoverwintersurvival will providethemost

informationin determiningoverall success.Summercall countsurveysshould

be conductedduringthepeakcallingperiod.

3.6 Researchneeds. Definitive work on the life historyofthemaskedbobwhite in Sonora

is limited (Tomlinson1972a). Key information such as food habits and cover

requirements is lacking. It is important to leam as much as possible about the

remainingpopulationsin Sonorain orderto optimizethe recoveryeffortscurrently in

process.

3.61 Identify seasonalhabitatrequirements.An in-depthstudyofhabitat

requirementsofmaskedbobwhitesin Sonorais neededto developappropriate

managementstrategies.Information derivedfrom thesestudieswill provide

management direction.
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3.611 Habitatmodel. Developahabitatmodelfor usein Mexico andthe

UnitedStatesfor maskedbobwhiterecovery.

3.6 12 Conducthomerangestudies.Determinehomerangerequirementsof

maskedbobwhitesin Sonoranhabitats.

3.613 Measureeffectsofhabitatmanagement.Implementandevaluate

varioushabitatmanagementtechniquesin Sonora.

3.614 Comparativehabitatanalysis. Comparehabitatsusedby masked

bobwhitesin Mexicoand theUnited States.

3.62 Foodhabits. Identify seasonalfoodhabitsofmaskedbobwhitesin Sonora.

Collect and analyze droppings left at roost sites to identify food preferences.

Implementotherfoodhabitsanalysesasneeded.

4. Publicrelations. Coordinatewith Mexico in developinginformationandeducation

programsdesignedto gainpublic supportfor theprotectionandrestorationofthemasked

bobwhite.

4.1 Education. Support institutionslike CentroEcologicode Sonorain thedevelopment

andimplementationofpublic educationalprogramsthat describetheplight ofthe

maskedbobwhite. Suchactionsarefundamentalto the recoveryofthis andother

endangeredspeciesin Mexico. Publicationofeducationalmaterialsin Spanishand

English would be of great benefit to those who may affect the recovery of masked

bobwhitein MexicoandtheUnitedStates.

5. Cooperativepartnerships. The futureofthemaskedbobwhitedependslargelyon

continuedefforts to study andmonitor thenativepopulationsin Sonora,Mexico.
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Partnershipprogramsandcooperativerelationswith governmentinstitutionsandranchers

in Sonoraarecrucial to thesurvival ofthesubspecies.A concertedeffort shouldbe made

to seekoutpartnershipopportunitieswith theMexicanGovernmentandprivate

landowners.Theconceptofdiversificationis ofgreatinterestto ranchersin Sonora.

Wildlife resourcesarenowbeingconsideredaspotentialsourcesofincome. Therefore,

wildlife managementis meaningfulto private landowners. Positivechangeon behalfof

themaskedbobwhitewithin thecoreofits historic rangemustbeencouraged.

5.1 Providetechnicalassistance.TheUSFWSrole in aninternationalpartnership

programwould beto providetechnicalassistanceto cooperators.A closeworking

relationshiphasdevelopedwith key individuals andinstitutionsin Sonora.Technical

assistanceis thecornerstoneofasuccessfulworking relationship with Mexico.

5.2 Support research.TheUSEWScanenhancethis program by supporting research and

cooperative agreements that promote recovery of the masked bobwhite in Sonora.

Activehabitatmanagementshouldbe encouragedandwherepossible,cooperatively

funded. Funding assistance for graduate research should be pursued as appropriate

with interested academic institutions.

6. Publicationcosts. Sufficientfundsshouldbemadeavailablefor disseminatingresearch

resultsofthe recoveryeffort to thescientificcommunity.

7. Establishandmaintainmediarelationships.An aggressiveeffort shouldbe madeto forge

positive workingrelationshipswith themediain an effort to publicizetheplight ofthe

maskedbobwhite. The mediashouldbeperiodically informedaboutspecificrecovery

efforts, andresearchresults,as well as,thetime-specificdemographicstatusof masked

bobwhitepopulationsin both SonoraandArizona. Media representativesshouldbe kept

informed in the United States andMexico. Productionofamaskedbobwhitevideo

outlining thecurrentstatusofthemaskedbobwhite,thespecieslife history andecology,as
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well ashistoricaleventsand land managementpracticesthatengenderedlisting as an

endangeredspecies,would be an excellentmediamanagementandeducationaltool.
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Ill. IMPLEMENTATION SCHEDULE

The Implementation Schedule outlines actions and estimated costs for recovery. It is a guide

for meetingtheobjectivesdiscussedin PartII ofthis plan. This scheduleindicatestask

priority, number, description, duration,responsibleagencies,andestimatedcosts. These

actionsshouldbring aboutthe recoveryofthespeciesandprotectits habitat. Estimated

monetaryneedsfor all partiesareidentified. PartIII reflectsthe total estimatedfinancial

requirementsfor recoveryofthis speciesthroughtheyear2003.

Task PriorIty

Tasksin the ImplementationSchedulearearrangedin priority order. Prioritiesareassigned

using the following guidelines:

Priority 1.

An actionthat mustbetakento preventextinctionor to preventthespeciesfrom declining

irreversiblyin the foreseeablefuture.

Priority 2.

An actionthat mustbetakento preventasignificantdeclinein speciespopulation/habitat

qualityor someothersignificantnegativeimpactshortofextinction.

Priority 3.

All otheractionsnecessaryto meetthe recoveryobjectives.

Key to AcronymsUsed

USFWS- Wildlife Refuge (WR) USFWS - EndangeredSpecies (SE)
University (UN) CentroEcologicode Sonora (CES)
ArizonaGame& FishDepartment (AGF) USFWS-PublicAffairs (PA)
PrivateIndustry (P1)
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Ill. Recovery Plan Implementation Schedule

Prionty
#

T

Task

#

Description Yrs. ResponsiblePatty CostEstimates
Comments

Region Program Other Yr
1

Yr 2 Yr
3

1.1
CaptivePopulation:
Maintain onecaptive
populationasa genepool.

On-
going

2 WR 10 10 10
TheNBS hasindicatedthattheywill not house
andcarefor captivepopulationbeyondFY 94.
Therefore,PAT is not includedasaresponsible
patty.

11.2
CAPTIVE POPULATION:
Maintainonecaptive
populationasarelease
source.

On-
going 2 WR

SE
40
10

40
10

40
10

Proposedfor housingon BANWR

11.3
GENETIC
MANAGEMENT:
Maintainandenhancegene
pool.
CAPTIVE POPULATION:
Constructanew
propagationfacility.
REINTRODUCTION:
Releasemaskedbobwhite
chicks

On-
going

2 WR 20 20 20
Holding facility hasnotbeenchosen.

1.4 1 2 WR 800 -- --

Contingenton receivingspecialcongressional
add-onappropriations.

12.11 On-
going

2 WR
SE

85
15

100
25

115
35

12.13
MONITOR RELEASE
POPULATIONS: Monitor
releasedbirds

On-
going

2 WR
SE

3
3

3
3

3
3

12.21
POPULATION MGMT:
Conductpopulation
viability analysisfor
BANWR

On-
going

2 WR
CES
UN

5
5
5

5
5
5

5
5
5

12.22
POPULATION MGMT:
Minimum viable& etTective
populationsite

On-
going

2 WR
UN

5
5

5
5

5
5
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Ill. Recovery Plan Implementation Schedule

Priority
#

Task
#

Description Yrs. ResponsibleParty CostEstimates
Comments

Region Program Other Yr
1

Yr 2 Yr
3

5 51 2.31
HABITAT MGMT:
Develophabitatplanfor
BANWR

On- 2 WR
CES

5
555

1 2.311
HABiTAT MGMT:
Discing On-

going

On-
going

2 WR 75 10 10

1 2.312
HABITAT MGMT:
FoodPlots 2 WR 10 12 13

1 2.313
HABITAT MGMT:
Half-cutting On-

going
2 WR 4 4.5 5

1 2.314
HABITAT MGMT:
Chaining On-

going
2 WR 30 30 30

1 2.315
HABITAT MGMT:
Grazing On-

going
2 WR 30 10 10

1 2.316
HABITAT MGMT: Fire

On-
going

2 WR 200 224 245

1 2.317
HABITAT MGMT: Water

On-
going

2 WR 5 5 5

1 2.321
HABITAT MGMT:
Identify mgmt. alternatives
prioritize on costbenefits
basis

Y
Years

2 WR 2 2 2



Ill. Recovery Plan Implementation Schedule

Priority
#

Task
#

Description Yrs. ResponsibleParty CostEstimates
Comments

Region Program Other Yr
1

Yr 2 Yr
3

1 2.4
Selectpreferredmgmt
alternative 3 2 WR 2 2 2

1 2.511
HABITAT
INVESTIGATION: Home
rangestudies

3 2 WR
UN

10
10

10
10

10
10

1 2.512
HABITAT
INVESTIGATION:
Performhabitatsuitability
analysis

3 2 WR
UN

10
10

10
10

10
10

1 2.513
HABITAT
INVESTIGATION:
determine seasonal habitat
requirements

3 2 WR
UN

10
10

10
10

10
10

1 2.514
HABITAT
INVESTIGATION: Effect
ofhabitatmgmtonqu~1
habitat preferences

3 2 WR
UN

10
10

10
10

10
10

1 2.515
HABITAT
INVESTIGATION: Native
foodplant restoration

3 2 WR
UN
AGF
P1

10
10
10
10

10
10
10
10

10
10
10
10

1 2.516
HABITAT
INVESTIGATION:
Potentialcompetition
betweenquail species

3 2 WR
UN
AGF

10
20
10

10
20
10

10
20
10
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III. Recovery Plan Implementation Schedule

Prionty
#

Task
#

Descnption Yrs. ResponsibleParty CostEstimates
Comments

Region Program Other Yr
1

Yr
2

Yr
3

1 2.517
HABITAT
INVESTIGATION: Habitat
model for BANWR

2 2 WR UN
CES

2
2
2

2
2
2

1 2.521
FOODHABIT
INVESTIGATION:
Identif~r seasonal dietary
preferences

3 2 WR UN 10
10

10
10

10
10

1 2.531
POPULATION
INVESTIGATION:
Estimateminimumviable
populationsize

On-
going

2 WR UN 15
10

15
10

15
10

1 2.532
POPULATION
INVESTIGATION:
Determineseasonal
mortali rates

On-
going

2 WR UN 4
4

4
4

4
4

1 2.541
RELEASE: Evaluate
specificreleasetechniques 3 2 WR

SE
UN 10

10
10

10
10
10

10
10
10

1 2.542
Determinegeneticdiversity
and increaseheterozygosity
in captivepopulations

On-
going

2 WR UN 3
3

3
3

3
3

1 3.11
POPULATION
INVESTIGATION:
Populationmonitoring in
Sonora

On-
going

2 WR CES 6
6

6
6

6
6



III. Recovery Plan Implementation Schedule

Priority
#

Task
#

Description Yrs. ResponsibleParty CostEstimates
Comments

Region Program Other Yr 1 Yr
2

Yr 3

1 3.12
POPULATIONMGMT:
Surveypotentialhabitatsfor
newpops. in Sonora

On-
going

2 WR
CES

3
3

3
3

3
3

1 3.2
HABITAT PROTECTION
INSONORA On-

going
2 WR

CES
20
10

20
10

20
10

1 3.21
MONITORHABITAT IN
MEXICO On-

going
2 WR

CES
10
10

10
10

10
10

1 3.22 1
NEWRELEASESITES:
Contact landowners in
Sonora

On-
going

2 WR
CES

2
2

2
2

2
2

1 3.222
NEWRELEASESITES:
Conduct habitat suitability
analysis

On-
going

2 WR
CES

3
3

3
3

3
3

1 3.23
HABITAT PROTECTION:
Establish permanent
masked bobwhite refuge

1 2 WR 1500

1 3.31
COOPERATIVEMGMT
PLANS: Cooperative
habitatmgmtplanswith
landownersin Sonora

On-
going

2 WR
CES

5
5

15
15

15
15

1 3.41
MAINTAIN & IMPROVE
HABITAT IN MEXICO On-

going
2 WR

CES
3
3

3
3

3
3

1 3.61
HABITAT
INVESTIGATION:
Identify seasonalhabitat
rcguiremcntsin Mexico

3 2 WR
UN
CES

10
10
10

10
10
10

10
10
10
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Ill. Recovery Plan Implementation Schedule

Priority
#

Task
#

Description Yrs. ResponsibleParty CostEstimates
Comments

Region Program Other Yr 1 Yr
2

Yr 3

1 3.62
FOOD HABITS: Conduct
food habit studiesin Mexico 3 2 WR

UN
CBS

10
10
10

10
10
10

10
10
10

1 3.611
HABITAT
INVESTIGATION: Habitat
model for Mexico

2 2 WR
UN
CBS

2
2
2

2
2
2

1 3.612
HABITAT
INVESTIGATION:
Conduct home range studies
in Mexico

2 2 WR
UN
CBS

10
10
10

10
10
10

1 3.613
HABITAT
INVESTIGATION:
Measureeffectsof habitat
mgmton quail in Mexico

On-
going

2 WR
UN
CES

10
10
10

10
10
10

10
10
10

1 3.614
HABITAT
INVESTIGATION:
CompareSonora& Arizona
habitats

2 2 WR
CBS

2
2

2
2

1 4.1
PUBLIC RELATIONS:
Conducteducationprogram
in Sonora

On-
going

2 WR
CBS

6
6

6
6

6
6

1 5.2
SUPPORTRESEARCHIN
MEXICO On-

going
2 WR

CBS
10
10

10
10

10
10



III. Recovery Plan Implementation Schedule

Priority
#

Task
#

Description Yrs. ResponsibleParty CostEstimates
Comments

Region Program Other Yr Yr
1 2

Yr
3

2 21 5.1
PROVIDE TECHNICAL
ASSISTANCEIN
MEXICO

On- 2 WR
CES

3
333

2 3.511
REINTRO: Evaluate
potentialreleasesitesin
Sonora

On-
going

2 WR
CES

2
2

2
2

2
2

2 3.52
REINTRO: Developa
releaseplanfor Sonoran
habitats

On-
going

2 WR
SE

CES

3
3
3

3
3
3

3
3
3

2 3.13
REINTRO: Select
introductionsitesin Sonora On-

going
2 WR

SE
CES

2
2
2

2
2
2

2
2
2

2 3.53
REINTRO: Releasebirds
inSonora On-

going
2 WR

SE
CES

4
4
4

4
4
4

4
4
4

2 3.54

REINTRO: Monitor

survival of releasein
Sonora

On-
going

2 WR
UN
CES

5
5
5

5
5
5

5
5
5

3 2.533
POPULATION MGMT:
Evaluatevariouscensus
techniques

1 2 WR
CES

UN

10
10

10

10
10

10
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Ill Recovery Plan Implementation Schedule

Pnority
#

Task
#

Descnpuon Yrs. ResponsibleParty CostEstimates
Comments

Region Program Other Yr
1

Yr
2

Yr
3

3 6
PUBLICATION COSTS

4 2 WR
SE

AGF

3
3
3

3
3
3

3
3
3

3 7
ESTABLISH AND
MAiNTAIN MEDIA
RELATIONSHIPS

On-
going

2 WR
SE

CES
AGF

1
1
1
1

1
1
1
1

1
1
1
1



IV. APPENDIX COMMENTS

Principal Comments Received on the Masked Bobwhite

Technical/Agency Draff Recovery Plan
Thirty individuals or agencies requested copies of the plan for review. Ten responses

were received, each containing relevantandhelpful remarks. All commentswere

considered when revising the draft. The authors appreciate the time contributed by each

reviewer. Commentsdiscussedbelowrepresentacompositeofthosereceived.

Commentsofsimilar contentarecombinedinto generalgroups. Only critical comments,

orthoseraisingquestionsor suggestions relevantto maskedbobwhiterecovery, are

included in this discussion. Comments were received from the following individuals:

FrancesW. Werner
3216N. JacksonAve.
Tucson,AZ 85719

DennisParker
P.O. Box 861
Patagonia, AZ 85624

AlexanderM. Ledin
P.O. Box 2108
RohnertPark,CA 94927-2108

Jay I. Moyes
Meyer, Hendricks, Victor, Osborn & Maledon - Attorneys at Law
ThePhoenixPlaza
2929NorthCentralAve.
Phoenix, AZ 85012-2798

73



David Goldstein
1472-b40th St.
Los Alamos,NM 87544

JonathanSlavin
1975 E. University Drive # 113
Tempe, AZ 85281

H.R Jernigan
4560E. Broadway, Suite23-B
Tucson,AZ 85711

Mary N. Kasulaitis
3267N. JacksonAve.
Tucson,AZ 85719

R.S. Bennett,ExecutiveDirector
Society for EnvironmentalTruth
4060East4th Street
Tucson, AZ 85711

CandaceW. Allen, District Ranger
USDAForestService
CoronadoNationalForest
Nogales Ranger District
2251NorthGrandAve.
Nogales, AZ 85621

Comment 1. The plan states that the Altar Valley is historic habitatfor masked

bobwhites, and that the species was present in the Valley before extirpation approximately

100 years ago. This statement is based on the records of earlyNaturalistswho observed

and collected masked bobwhites in the Altar Valley during the late 19th century. These
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historicalaccountsdo not provethatthespecieswasendemicto theValley northat

maskedbobwhiteseverexistedin self-sustainablenumbers. SincetheAltar Valley is the

northern fi-inge of the species historic range, climatic and habitatconditionswereeither

inappropriate or insufficient to support a self-sustainable population. The historic

accounts represent periodic and local observations of maskedbobwhitesthat migrated

north from Mexico when climatic and habitatconditionswereadequate.It is suggested

that masked bobwhites were never permanent residentsoftheAltar Valley or at the very

least,if they were present, small populations existedin fragmented habitatsandwere

possibly temporary.

ServiceResDonse. Thehistorical accountscited in theplan indicatethat masked

bobwhiteswereobservedorcollectedthroughoutthe lengthoftheAltar Valley, from the

internationalborderup to within a few miles of theThreePoints/RobelsJunctionarea.

Specimens obtained from the Altar Valley by Mr. Herbert Brown, an early Tucson

naturalist,arecurrently present in the Ornithology Range maintained by the University of

Arizona. Additionally, interviews with early settlers indicated that masked bobwhites

werecommonly observed throughout the Valley and at times, were abundant before cattle

grazing became prevalent during the late 19th century. Masked bobwhite abundance,

habitat use and their distribution throughout the Altar Valley before the species’

extirpation are conjecture and will remainso becausethesevariablewereneverquantified.

This informationis alsobasedon theobservationsofindividualswho arenow deceased.

However,maskedbobwhiteshaverecentlydemonstratedself-sustainabilityon theBuenos

AiresNationalWildlife Refuge. A permanentpopulationthathassurvivedfrom year-to-
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year,and accomplishesnaturalreproductionon an annualbasis,currentlyexistson the

Refuge. Presenthabitatconditionsaredifferentthanwereevidentduringthebeginningof

the 20th century, yet the current masked bobwhite population appears capable of

maintaining low density levels. Recent researchhas indicatedthat maskedbobwhitesare

rathersedentary. Movementsof severalmileshavebeendocumented,though most

individuals rarely move more than a mile from areleasesiteor an establishedhomerange.

Long-distancemovementslike thosedemonstratedby true migratory species are

improbable. It is unlikely that maskedbobwhitesmigrated from Mexicoup the length of

the Altar Valley during years when environmental and habitatconditionswerefavorable

for quail utilization. TheUSFWSis thereforeoftheopinion that a permanent, self-

sustaining masked bobwhite population did once exist in the Altar Valley.

Comment2. Attributing the extirpation ofmaskedbobwhitesin Arizonato cattlegrazing

is questionable. Cattle and wildlife canco-existsuccessfully, and did so on the Buenos

AiresRanchbeforetheproperty was purchased by the USFWS. The ranch was well

managed and not over-grazed yet previous masked bobwhitereleaseswereunsuccessful.

Theseearly failurescannotbe attributedto cattlegrazing.

ServiceResDonse. While it is certainly true that cattle andwildlife canco-exist

successfully, one cannot overgeneralize because certain wildlife species are very sensitive

to grazing pressure, and most species do not tolerate overgrazing well. The masked

bobwhite must have lush, diverse, native herbaceous cover in suitable quantities to survive

and persist as a viable population. Numeroushistoricalaccountsindicatethat mostofthe
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Altar Valley was overgrazed a century ago. The present plant community, as well as

severalaspects of the Refuge’s topography,indicatethat theRefuge was once overgrazed.

USFWSBiologists do not believethat this severeovergrazing and the extirpation of the

masked bobwhite from the Altar Valley was coincidental. Thespeciessimply couldnot

toleratethecattle-inducedhabitatlossthattranspireda centuryago. This fact remains

evidentin Sonora,Mexico, todaywheremaskedbobwhitesstill inhabit ranchessubjected

to cattle grazing. The birds restrict their use ofhabitatsto areasthat areeitherprotected

from grazing, siteswhereforage is difficult for cattle to obtain due to natural impediments,

or pastures that are managed in a manner that preserves sufficient nativeherbaceous

cover. The BANVITR was purchasedand establishedin order to provide masked

bobwhiteswith undisturbedhabitat. Early maskedbobwhiteresearchersattributed

unsuccessful attempts to restore the species to the Altar Valley to their inability to

regulate grazing pressure on releasesites. An ungrazed area of sufficient size to support

a viablemaskedbobwhitepopulation was considered essential to the recovery effort. The

USFWSis thus of the opinion that the Altar Valley, including the site of the present

Refuge,was overgrazedand that overgrazing and maskedbobwhite recovery are

incompatible.

Comment 3. Habitat managementto improve maskedbobwhite survival is questionable.

If, after almost 10 years, the recovery program has not been successful, how can the

implementation of habitatimprovements be expected to enhance the recovery program?
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Maskedbobwhitewill probablyneversurviveon theBANWR becausetheclimateis

unsuitablefor populationre-establishment.

ServiceResponse. Habitat managementhasbeen usedto improve bobwhite habitat on a

diversity ofareasthroughouttheU.S.. Thereexistsa long historyof successfulbobwhite

habitatmanagementprograms.Thehabitatmanagementtechniquesmentionedin the

Recovery Plan have been used on South Texas rangelands, which are very similar to those

present on the BANWR,to create, restoreor improve essential habitat elements that were

otherwise lacking. Because the BANWRis sosimilar to SouthTexasrange lands, there is

reasonto believethatsomeofthehabitatmanagement techniques that stimulate bobwhite

population increases in Texas will also stimulate a masked bobwhite population increase

on the BANV/R. As mentioned in an earlier response, there is little doubt that masked

bobwhitesonceinhabitedtheAltar Valley. It is the Service’s opinion that local weather

did not seriouslylimit populationviability so long ashabitatremainedsuitable. Overthe

pastcentury,overgrazingandtheintroductionofexoticvegetationhavechangedthe

landscape in a maimer that currently precludes masked bobwhite survival. Restoration of

the native savanna grassland is essential to the masked bobwhite recovery effort. In fact,

the Service has a legal mandate to manage habitat in a manner that is beneficial to the

endangered masked bobwhite. Removing livestock from the BANWRhas achieved this to

acertainextentasnativeperennialgrassesarebecomingmoreabundant. However,

additional habitatmanagement measuresarenecessaryto expediterestorationofthenative

vegetation thereby not only improving habitatfor maskedbobwhitesbut alsoimproving

habitats for other wildlife species indigenous to the Refuge.
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Comment4. Disking is a destructive practice. It will increasethethreatoferosionand

stimulate the growth of undesirable vegetation. This practice will not help the BANWR

masked bobwhite population.

ServiceResDonse. Disking is apracticethathasbeenusedsuccessfullyon SouthTexas

range landsto increasebobwhitefood supplies and woody plant invasions. Range disking

is currentlybeingutilized in Sonora,Mexico to improvelargeacreagesofmasked

bobwhitehabitat. Markedhabitatimprovementis evidentandmaskedbobwhiteshave

beenobservedutilizing diskedacreageswithin ayearofdisturbance.Nativeforbsand

perennialgrasseshavegerminatedon areasthatwereoncedominatedby catclawacacia

andmesquitedespite3 yearsofdrought. Disking couldyield similar resultson the

BANWR. It is possiblethat speciessuchasRussianthistlemayappearshortly aftera

disking operation.Howevernativeperennialgrasseswill eventuallyappearover several

yearsbecausetheoriginal nativeseedbankremainsintactandviable. Disking should

improvemaskedbobwhitefoods,by increasingnativeforb abundance.Mesquite

suppressionwill alsoimprovemaskedbobwhitehabitat. Erosionwill not beathreat

becausedisking will be appliedin narrowmeanderingstrips. It is theService’sopinion

that rangediskingwill suppressexoticplants,suppresswoodyvegetationandsetback

plant successionto thepioneerstagewherenativeperennialherbaceousvegetationwill

eventuallydominatethestrips thusimproving thehabitatfor maskedbobwhites.
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Comment 5. Chaining is not consistentwith maskedbobwhiterecovery. Chainingwas

conductedon hundredsofacreswhentheBANWR wastheBuenosAiresRanchandthis

resultedin improvedhabitatfor Gambel’squail to thedetrimentofthemaskedbobwhite

population.

ServiceResnouse.Like discing,chaininghasbeenusedsuccessfullyon SouthTexas

rangelandsto stimulatebobwhitedensityincreasesvia habitatimprovement. Chaininghas

alsobeenutilized in Sonora,Mexico to improvemaskedbobwhitehabitatandthebirds

haverespondedpositively. Chainingtypically clearstreatedareasofmesquiteandother

invadingwoodyvegetationpermittingherbaceousvegetationan opportunityto flourish.

Over1000acreswerechainedby theownersoftheBuenosAiresRanchbeforethe

Refugewasestablished.TheUSFWShasnothoweverconductedchainingoperations

thoughchainingwould beconsideredatechniquethatis consistentwith theService’sgoal

of simultaneouslyrestoringthenativeplantcommunityandestablishinga viablemasked

bobwhitepopulationon theBANWR. Additionally, chainingoperationsarelargely

detrimentalto Gambel’s quail, at leastinitially andfor severalyearsafteran operation,

becausethisspeciestypically occursin brushyhabitats. Removinga significantportionof

thewoodycomponentwould causemostGambel’squail to leavetreatedareasin favor of

habitatswith greatershrubdensityandcover. Chainingwould likely haveimproved

habitatconditionsfor maskedbobwhites,thoughthereis no indicationthatthebirds were

everreleasedorotherwisepresent on theareasthat ranchownerschained. It is the

Service’sopinion thatchainingwouldbenefitmaskedbobwhitesandit thereforeremainsa

habitatmanagementalternativein theRecoveryPlan.
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Comment6. Prescribedburningis a questionablemanagementtechnique. It cannotbe

conductedduring an optimum time of the year becauseideal burningconditionsare

unpredictable. Because burning cannot be conducted during an optimumtime, coupled

with the abundanceofdry grass on the Refuge, prescribed fire is very dangerous and may

somedaycausea “holocaust”.

ServiceResponse. The BAINWR prescribed burning program wasinitiated in 1988and

prescribed fires have been ignited safely each year since. A fire management plan is

developed annually, and one of the plan’s objectives is to manage fine fuels in an effort to

minimize thethreatofwildfire. TheRefugeManager attempts to conductprescribed

burnson 14,OOO-to-20,OOOacresannually. Since the USFWSis a Federal agency,

prescribed burning is strictly regulated and burning policy is rigidly enforced. Prescribed

fires canonly be ignited under very specific environmental conditions and fires have, and

never will be ignited, unless appropriate structural fire controls are in place and the

necessary equipment and personnel are available. Additionally, the Refuge Fire

Management Officer and his Fire Crew must successfully finish numerous training classes

as well as meet hysical fitness requirements before they can participate in angorous p

prescribed burn. Safety is th~ top priority for every member of the BANWRFire Crew.

A prescribed fire has never escaped the boundaries of the Refuge and a member of the Fire

Crew has never been seriously injured. The BANWRis also an activememberofthe

Southeastern Arizona Fire Management Zone and therefore has numerous sister agency
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fire supportpersonnelon call shouldtheyeverneedassistancefor aRefuge fire. The

Refuge fire crew operates under amandateto controlall wildfires that igniteon the

BANWR and oftenassistin thesuppressionofwildfires that areignited on neighboring

privateand federally-ownedproperty. A fire, be it aprescribedburnorawildfire, is

alwaysapotentiallydangeroussituation. However,theBANWR fire crewis highly

trainedin fire containmentand suppression.They havesafelyandsuccessfullyconducted

everyprescribedburnignitedon theRefugesincetheprogram’sinception. With regardto

maskedbobwhiterecovery,prescribedburninghasbeenusedsuccessfullyfor decadesto

improvebobwhitehabitatthroughoutthespeciesrangein NorthAmerica. BANWR

Biologistshaveobservedincreasedmaskedbobwhiteuseofburnunits asa resultofthe

habitatalterationsachievedby prescribedburning. TheBANWR prescribedburning

program also suppresses subshrub and shrub invasions on Refuge grasslands. It is

thereforetheService’sopinion that the use of prescribed fire is consistentwith Refuge

policy andgoals.

Comment 7. The sprinider system mentioned in the Recovery Plan is an unnecessary

wasteoftaxpayerdollars. Using a sprinlder system to improve maskedbobwhitehabitat

conditions is artificial and indicates that USFWSBiologists do not believemasked

bobwhitepopulation viability canbe achievedundernaturalconditions.

Service ResDonse. Rainfall is essential to maskedbobwhiteecology, andthereforethe

species recovery on the BANWR. Droughtis commonthroughoutsoutheasternArizona.

Whendry conditionsprevail, nestingcover,broodhabitatandfood suppliesaregenerally
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limited. Chick productionalsodeclinesbecausemaskedbobwhitesrequirehumidity levels

in excess of 90 percent during their breeding season in orderfor reproductive activity to

occur. Maskedbobwhitepopulations therefore decrease significantly as a result of

drought. While it is truethat droughtwasaconditionthat confrontedtheoriginal Altar

Valley maskedbobwhitepopulationa centuryago,thepopulationsustaineditself, albeitat

low densities,until rainfall resumedand habitatconditionsimproved. Thehabitat

alterationsthat occurreddueto overgrazingandtheintroductionofexoticvegetation

makethere-establishmentofviable maskedbobwhitepopulationdifficult. Habitat

rehabilitationis essential,howeverthis requiresyearsandis exacerbatedby drought. The

useofa sprinidersystemwould mitigatetheeffectsofdroughtandexpeditethevegetative

rehabilitationprocessthusexpeditingpopulationrecovery. However,it is unlikely a

sprinldersystemwould everbe utilized dueto concernsabouttheexpenseinvolved.

Comment 8. Maskedbobwhiteresearchshouldhavebeenaccomplishedyearsagowhen

theBANWR wasfirst established.Investingadditionalmoneyin researchwill not

enhancerecoveryeffortsat this time. Maskedbobwhiteresearchin Mexico is awasteof

taxpayer’s money. It will nothelp therecoveryeffort on theBANWR.

ServiceResDonse. Researchis essentialto maskedbobwhiterecovery. Wildlife

biologistsinitiatedresearchefforts soonaftertheRefugewasestablished.OneMasterof

Sciencethesisand severaltechnicalpaperswereproducedasaresultoftheseefforts.

During the past 2 yrs the research effort hasincreased,Currentlythreegraduate students

arestudyingvariousaspectsofmaskedbobwhiteecologyon both theBANWR and
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Mexico. RefugeBiologists are also pursuing additional projects on theRefuge. Though

theUSFWSis funding themajority ofthework, thesestudiesarea cooperativeeffort.

TheArizonaGameandFishDepartmentprovided$45,000for researchon theBANWR

andTexasA&M University-KingsvilleandtheUniversityof Arizonaaresupportingother

aspectsoftheresearcheffort. Thework beingconductedis vital to maskedbobwhite

recovery. TheSonoranbirdsrepresentthe only remainingnativewild populationofbirds

knownto existatthis time. It is imperativethat welearnasmuchaspossibleaboutthese

wild birds in orderto ensurethat theviability ofthis wild genepool is maintained.

Informationderivedfrom thestudybeingconductedin Sonorawill notonly preservethe

lastknownnativewild populationbut will aid recoveryefforts on theBAINWR. Though

researchresultsarepreliminary,the informationgatheredthus far is encouraging.The

habitatwork hasrevealedthatnativeherbaceousvegetationis critical to themaintenance

ofviablemaskedbobwhitepopulations. This informationconfirms earlierassertionsthat

overgrazingis detrimentalto maskedbobwhitepopulations. Adequateherbaceouscover

anddiversity mustbemaintainedfor thespeciesto persistfrom yearto year.

Demographicstudieshaveyieldedannualdensityestimatesforthefirst time. Knowledge

ofmaskedbobwhitedensitiesis essentialin orderto determinehowmaskedbobwhites

respondto changesin theirenvironment. TheUSFWSandtheircooperatorsin Sonora

planto translocatewild birds from Mexico to theBANWR. Translocationwill only be

possibleafterit is determinedthata surplusofbirdsexists in Sonora. Annual density

estimateswill providethis informationandeventuallypermitmaskedbobwhite
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translocationto Arizona. Therefore,it is theService’sopinionthat theresearcheffort is

necessaryfor maskedbobwhiterecoveryto succeed.

Comment9. TheRecoveryPlanindicatesthat theSantaCruz Valley is historicmasked

bobwhitehabitatandthattheUSFWSintendsto buy propertyin this areafor another

Refuge. This is objectionablebecauserestorationofa viable maskedbobwhitepopulation

in thisareawould not succeedif it hasbeenunsuccessfulon theBANWR.

ServiceResDonse. Accordingto historic accountstheSantaCruz Valley oncedid

harbormaskedbobwhites. However,thereis no mention in theRecoveryPlanofa

proposalto purchasepropertyin the SantaCruz Valley asa sitefor futuremasked

bobwhitereintroduction.RathertheRecoveryPlanstatesthat asecondpopulationof

maskedbobwhitesshouldbe establishedafteraviable populationhasbeenestablishedon

theBANWR. The SantaCruz Valleywasidentifiedashistoric habitatonly. TheUSEWS

doesnot currentlyplanto establisha secondpermanentmaskedbobwhiteRefuge

anywherealongtheSantaCruz river drainage.

Comment 10. After 10 yrs ofeffort theUSEWShasfailed in its efforts to re-establisha

self-sustainablepopulationof maskedbobwhiteson theBANWR. Any future

managementactionson thepartoftheUSFWSwill haveasgreatan impact on theland

asranchingorany otherhumanuse. ThereforetheBANWR shouldbe dissolvedasa

NationalWildlife Refugeandsold to interestedmembersoftheprivatesector. Another

alternativewould be for theUSFWSto maintain2000acresfor maskedbobwhitesand
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allow arearanchersto purchasetheremainingacreagefor cattlegrazing. Theseranchers

couldcooperatewith theUSEWSin restoringaviable maskedwhitepopulationto the

Altar Valley. Futureeffortsto maintaintheBANWR asa site for maskedbobwhite

reintroductionwill be awasteoftaxpayer’smoney.

ServiceResDonse.TheprimaryreasontheUSFWSpurchasedtheBuenosAiresRanch

wasto preservealargetractof Sonorasavannagrasslandfor there-establishmentofa

viable maskedbobwhitepopulation. TheBANWR currentlyrepresentson ofthe largest

contiguoustractsofgrasslandremainingin Arizona. As stewards,theUSFWScannow

protectthis renmantsavanna,andit’s uniqueflora andfauna,for thepublic’senjoyment

for perpetuity. In additionto themaskedbobwhite,2 otherendangeredspeciesandone

threatenedspeciesarecurrentlyprotectedon theBANWR. Theecosystemthat comprises

theRefugeis an importantpartoftheU.S. public’s naturalheritagewherehuman

disturbanceis minimized. Thousandsofvisitorsfrom all overtheU.S. visit theBANWR

annually,notjust for theopportunityofseeingamaskedbobwhite,but to enjoy the

naturalbeautyoftheareaaswell. Theonly waytheRefugepropertycanbe disposedof is

throughCongressionalAction. TheBuenosAiresNationalWildlife Refugeis strongly

supportedby membersof Congress.
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